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' The Regional  I n f o r m a t i o n  Repor t  S e r i e s  was e s t a b l i s h e d  i n  1987 t o  p r o v i d e  an 
i n f o r m a t i o n  access system f o r  a1 1  unpubl i shed d i v i s i o n a l  r e p o r t s .  these  r e p o r t s  
f r e q u e n t l y  se rve  d i v e r s e  ad hoc i n f o r m a t i o n a l  purposes o r  a r c h i v e  b a s i c  
u n i n t e r p r e t e d  data.  To accommodate t i m e l y  r e p o r t i n g  o r  r e c e n t l y  c o l l  e c t ed  
i n f o r m a t i o n .  r e p o r t s  i n  t h i s  s e r i e s  undergo o n l y  l i m i t e d  i n t e r n a l  r ev i ew  and may 
c o n t a i n  p r e l  i m i n a r y  da ta ;  t h i s  i n f o r m a t i o n  may be subsequent ly  f i n a l  i z e d  and 
p u b l i s h e d  i n  t h e  fo rma l  l i t e r a t u r e .  Consequent ly ,  these r e p o r t s  shou ld  n o t  be 
c i t e d  w i t h o u t  p r i o r  approval  o f  t h e  au tho r  o r  t h e  D i v i s i o n  o f  Commercial F i s h e r i e s .  
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L o n g  Term S t u d y  S i t e s  To M o n . i t o r i n g  S t r e a m  Channe l  F u n c t i o n  

INTRODUCTION 

Channe l  t y p e  c l a s s i f i c a t i o n  o f  a l  l  s t r e a m s  on t h e  
T o n g a s s  N a t i o n a l  F o r e s t  a r e  now c o m p l e t e  i n  t h o s e  a r e a s  w h e r e  
up1 and management i s  p l  anned.  A l  so, m o s t  o f  t h e  s t a t e  and 
p r i v a t e  l a n d  h a s  been  c l a s s i f i e d .  W i t h  t h i s  d a t a  b a s e  now 
a v a i l a b l e ,  t h e  L a n d  Use P r o j e c t  s t a r t e d  t h e  l o n g  t e r m  m o n i t o r i n g  
o f  s e l e c t e d  c h a n n e l s  d u r i n g  t h e  1 9 8 9  f i e l d  season .  

A 1  l t y p e s  o f  c h a n n e l  s  w i 1 l e v e n t u a l  l y  be i n c l  uded i n  
t h e  s t u d y ,  however ,  o n l y  C - c h a n n e l s  w e r e  s e l e c t e d  t h i s  s e a s o n  
b e c a u s e  o f  t h e i r  i m p o r t a n c e  t o  s p a w n i n g  and r e a r i n g .  A m i x  o f  
w a t e r s h e d s  f r o m  t h o s e  w i t h  no l o g g i n g  t o  t h o s e  w i t h  v a r i o u s  
amoun ts  o f  l o g g i n g  w e r e  s e l e c t e d .  I n  t h e o r y  t h e  s t r e a m  c h a n n e l  
u n d e r  n a t u r a l  c o n d i t i o n s  s h o u l d  v a r y  w i t h i n  t h e  d e s c r i b e d  
c h a r a c t e r  i s t  i c s  o f  t h e  c h a n n e l  t y p e .  F o r  examp l e, i f t h e  v o  1 urne 
o f  l a r g e  woody d e b r i s  i s  d e m o n s t r a b l y  low f o r  a  g i v e n  c h a n n e l ,  o r  
i f  t h e  d e p t h  o f  p o o l s  i s  s h a l  low due t o  f i n e  s e d i m e n t  a d d i t i o n s ,  
o r  i f  t h e  b a n k s  a r e  d e g r a d i n g  and t h e  c h a n n e l  w i d e n i n g ,  t h e n  
p r o b a b l e  c a u s e s  w o u l d  be l o o k e d  f o r  t h a t  w o u l d  a c c o u n t  f o r  t h e  
e x t r e m e  c o n d i t i o n s  f o u n d .  

, > 
L o n g  Term S i t e s  

S h i p l e y  Bay 105-43-10060 LTS 1 .  T h i s  s i t e  was t y p e d  a  
C3.3 b a s e d  o n  t h e  c h a n n e l  m o r p h o l o g y  and  i s  a t y p i c a l  f o r  t h e  s i z e  
o f  t h e  w a t e r s h e d .  A s m a l l  c l e a r c u t  o c c u r s  u p s t r e a m  o f  t h e  s i t e  
and f u t u r e  l o g g i n g  may be s c h e d u l e d .  

Sa lmon Bay 106-41-10150-2003 LTS 2. T h i s  s i t e  i s  i n  a  
n a t u r a l  u n l o g g e d  s e t t i n g  w i t h i n  a  C1 c h a n n e l  p r o v i d i n g  p r i m a r i l y  
s p a w n i n g  g r o u n d s  f o r  s o c k e y e  salmon,  a l t h o u g h  h i g h  numbers  o f  
r e a r i n g  c o h o  s a l m o n  w e r e  f o u n d .  

Sa lmon Bay 106-41-10150-2003 LTS 6.  T h i s  s i t e  i s  
i n  t h e  m a i n  w e s t  f o r k  d o w n s t r e a m  f r o m  t h e  p o r t i o n  o f  t h e  
w a t e r s h e d  p r o p o s e d - f o r  l o g g i n g  and i s  a l  s o  a  C1 t y p e  c h a n n e l  
p r o v i  d l  ng  e x c e l  l e n t  s o c k e y e  s a l m o n  s p a w n i n g  g r o u n d s .  

Kadake  C r e e k  109-41-10300 LTS 3 .  T h i s  s i t e  i s  i n  a  
v e r y  l a r g e  w a t e r s h e d  w i t h  l o g g i n g  a c t i v e  w i t h i n  t h e  p a s t  10 
y e a r s .  T h i s  C3 a p p e a r e d  n a t u r a l  i n  a l  l c h a n n e l  a t t r i b u t e s .  

Kadake  C r e e k  109-41-10300 LTS 7. T h i s  s i t e  i s  a  C1 and 
i s  t r i b u t a r y  t o  LTS 3 .  A s m a l l  p o r t i o n  o f  t h e  l e f t  bank has  been 
l o g g e d  b u t  n o  d e g r a d a t i o n  was n o t e d .  O l d  b e a v e r  s i g n  was p r e s e n t  
b u t  p i n k  s a l m o n  w e r e  s p a w n i n g  t h r o u g h o u t  t h e  s i t e .  



Nancy Creek  ( H o b a r t  B a y )  110-33-10080 LTS 4 .  - T h i s  s i t e  
i s  a  C1 l o c a t e d  on p r i v a t e  l a n d  i n  H o b a r t  Bay.  L o g g i n g  has been 
e x t e n s i v e  i n  t h e  w a t e r s h e d  and f i n e  sand and s i l t  was r a t e d  a t  30  
p e r c e n t  d u r i n g  t h e  s u r v e y .  Average  d a t a  f o r  t h e  C1-channel  i s  1 7  
p e r c e n t  f o r  sand and s i l t  combined, s o  t h e r e  i s  c o n c e r n  t h a t  t h e  
f i n e s  n o t  i n c r e a s e .  L o g g i n g  i s  a b o u t  o v e r  i n  t h i s  w a t e r s h e d .  
One known s o u r c e  o f  f i n e s  i s  a  r o a d  c u t  2.5 m i l e s  u p s t r e a m  where  
t h e  r o a d  deve lopmen t  has caused  dawn s l o p e  movement o f  sand and 
s i l t  i n t o  t h e  s t r eam.  Don C o r n e l i u s ,  H a b i t a t  B i o l o g i s t  f o r  
A l a s k a  D e p a r t m e n t  o f  F i s h  and Game r e q u e s t e d  t h a t  t h e  c o n d i t i o n  
be m i t i g a t e d  by G o l d b e l t  i n c .  who r e s p o n d e d  by p l a c i n g  s t r a w  and 
f e n c i n g  on  t h e  s l o p e .  P h o t o g r a p h s  s u p p l i e d  by G o l d b e l t  a r e  on 
page 46  and show q u i t e  d r a m a t i c a l l y  t h e  l a r g e  amount o f  r e t a i n e d  
f i n e s  c a u g h t  b e h i n d  f e n c e s  p u t  i n  p l a c e  f o r  l e s s  t h a n  a  month.  

To check  o n  t h e  s u r v l v a l  o f  p i n k  sa lmon eggs  d e p o s i t e d  
i n  t h e  g r a v e l  I n  a  p o r t i o n  o f  t h e  C1-channel  immediately above  
t h e  E l - c h a n n e l ,  f i v e  h y d r a u l i c  samp les  were  t a k e n  on O c t o b e r  16, 
1989. D i s t r i b u t i o n  o f  sa lmon eggs  o v e r  t h e  r i f f l e  was good and 
s u r v i v a l  was 95 p e r c e n t .  The p r o p o r t i o n  o f  f i n e s  pumped up b y  
Phe s a m p l e r  d i d  n o t  appea r  e x c e s s i v e  a t  t h e  t i m e .  

S e c u r i t y  Bay ( s a l t  c h u c k )  109-45-10130 LTS 5.  T h i s  
s i t e  i s  a  C1 - channe l  segment s i t u a t e d  I n  an upwel  l  l ng spawn ing  
a r e a  used  m a i n l y  by f a l l  chum sa lmon.  The s t r e a m  i s  c u r r e n t ~ l y  i n  
a LUD-4 d e s i g n a t i o n  w h i c h  means it c o u l d  be l ogged .  An e x t e n s i v e  
b e a v e r  dam i s  l o c a t e d  be low  t h e  s i t e  and a p p e a r s  Po m a i n t a i n  and 
s t a b i  l i z e  t h e  w a t e r  t a b l e  t h r o u g h o u t  t h e  s t r eam.  Chum and p i n k  
sa lmon we re  above t h e  b e a v e r  dam. 

E l i z a  C reek  109-30-10030 LTS 8. Logged i n  1963, P h i s  
l a r g e  C3-channel  s i t e  r e p r e s e n t s  a  w a t e r s h e d  i n  an o l d  l o g g e d  
c o n d i t i o n .  A s t u d y  s i t e  needs t o  be s e l e c t e d  i n  t h e  C1-channel  
upsPream o f  t h e  e a s t  t r l  b u t a r y  Po m o n ! t o r  l a r g e  woody d e b r i s .  
EscapemenP s i n c e  1960 has  t r e n d e d  upwards  f o r  p i n k  sa lmon e x c e p t  
f o r  r e P u r n  o f  t h e  b r o o d  y e a r s  i n  t h e  c o l d  e a r l y  1 9 7 0 ' s .  The 
c a t c h  o f  p i n k  sa lmon a l s o  has  t r e n d e d  upwards  d u r i n g  t h e  same 
p e r i o d .  J o h n s t o n  Creek  I n  Gambler  Bay has  shown a  s i m i  l a r  t r e n d  
i n  escapement  and c a t c h .  F o r  compar i son ,  a n o t h e r  s t r e a m  on 
s o u t h e r n  A d m i r a l t y  I s l a n d  i n  Pybus Bay has shown a  f l a t  t r e n d  f o r  
c a t c h  and escapement  d u r i n g  t h e  p e r i o d .  E l i z a  Creek  had t h e  
h i g h e s t  p i  rik and chum escapement  i n  1989 s i n c e  1960. 



S i t e  Mapp ing  Method 

S tudy  s i t e s  were  f i r s t  f l o w n  by h e l i c o p t e r  t o  make s u r e  t h a t  t h e y  
were t y p i c a l  o f  t h e  channe l  t y p e  and d i d  n o t  c o n t a i n  any 
i n c l u s i o n s .  A t  t h e  b e g i n n i n g  o f  t h e  s i t e  a  t r e e  on t h e  bank was 
b l a z e d  and p a i n t e d  f o r  f u t u r e  r e f e r e n c e .  L e n g t h  o f  t h e  s i t e  
v a r i e d  d e p e n d i n g  on t h e  l o c a t i o n  and t h e  e x t e n t  o f  t h e  l a r g e  
woody d e b r i s .  S t a b l e ,  we1 I - a n c h o r e d  p i e c e s  o f  d e b r i s  were b l a z e d  
and p a i n t e d  w i t h  t h e  b l a z e  b e i n g  p u t  on t h e  downs t ream s i d e  o f  
t h e  l o g  when p o s s i b l e .  When c l  umps were  e n c o u n t e r e d  o n l y  one 
p i e c e  i n  t h e  c l ump  was marked. 

Mapp ing  o f  d e b r i s  l o c a t i o n  was done by f i r s t  b e g i n n i n g  a t  t h e  
downst ream end o f  t h e  s i t e  and g o i n g  ups t ream,  t a k i n g  a compass 
b e a r i n g  and d i s t a n c e  f r o m  b l a z e  t o  b l a z e .  A t  each b l a z e  t h e  
b a n k f u l l  w i d t h  was t a k e n  p e r p e n d i c u l a r  t o  t h e  compass b e a r i n g .  
O r l e n t a t i o n  o f  t h e  woody d e b r i s  was n o t e d  a l o n g  w i t h  t h e  t y p e  o f  
d e b r i s .  Unmarked p i e c e s  o f  d e b r i s  were  a l  so n o t e d  on t h e  map. 
The l o c a t i o n  o f  g r a v e l  b a r s ,  p o o l s  and r i f f l e  a r e a s  were t h e n  
p l a c e d  on t h e  map. I n  mos t  cases  a  b l a c k  and w h i t e  p h o t o  was 
t a k e n  a t  each  compass b e a r i n g  f o r  f u t u r e  r e f e r e n c e .  These p h o t o s  
h e l p e d  i n  mapp ing  t h e  l o c a t i o n  o f  g r a v e l  b a r s ,  r i f f l e  a r e a s  and 
d e b r i s .  





CHANNEL TYPE VER I F I CAT I ON CARD 

TE: 89/06/27 VCU: 541 SEG: N/A SITE: LTSl AREA: 03 ******************* 
0.: 054 MGTAREA: KO4 SU8 SEC: 1/4 QUAD: PSG-A5-SW *PRELIM CT: C1 * 
REAM: SHIPLEY BAY SOUTH SIDE * FINAL CT: C3.3 * 
FAG : 105-43-1 0060 ++++++++*+*++*+++*+ 
SIN AREA: 4.65 sq m i  PERCENT LAKE: 0.0 % PRECIPITATION: 130 in.  
TE ELEVATION: 50 f t .  MAXIMUM ELEVATION: 1900 f t .  
SOPHOTO (YR/FLT/ROLL/PHOTO) : 71 /I 1 /572/122,123 GRAD IENT: 0.5 $ 
STREAM PHOTO: 903-02 DOWNSTREAM PHOTO: 903-03 STREAM PATTERN: SINGLE 
TER: 11.0 C. AIR: 16.0 C. TIME: 1100 h r s  BANK CONTROL: M I  XED 
TE DISTURBED: N WEATHER: ClEAR BANKFULL W I DTH : 55.0 f t. 

ACTIVE WIDTH: 18.0 ft. 
ADJACENT LANDFORM & VEGETATION AVG.POOL DEPTH: 2.4 f t .  
%EFT BANK* *R I GHT BANK* # POOLS: 16 

NO FORM : 53 53 POOLS: 60 $ F l SH OBSERVED: Y 
iNOPY: C6 C3 ASA: 20 % L I FESTAGE: J 
~CISION:(metersl 1-2 1-2 ARA: 80 $ IDENTITY:SS,ST,DV,CO 

PLANT ASSOCI AT I ON [D l ST] * PLANT ASSOCI AT l ON [D I ST] TRAP RESULTS 
*LEFT BANK* * *RIGHT BANK* (60 min. s e t )  * T # l  20SS,9ST,9DVn 10CO 

\#l : 01 -0-1 0$60-U-30%54-6-50%C40 '1 1 -0-25%60-U-40$5 1 -G-40%[20'] T#2 1 6SS, 1 1 ST, 8DV, 1 4C0 
i#2: 355-20 31 0-1 60 T#3 7SS,7ST,ZDV,3CO 
1#3 : 330-1 20 80-20 ' 
\#4: *SUB STRATE * 
1#5 : 

BEDROCK: 20 % 
SIDESLOPE LENGTH 8 ANGLE SM BOULDER: 10 % 

LG RUBBLE: 10 % 
f t /% ft/% ft/% ft/% ft/% SM RUBBLE: 10 % 

BANK 20/0 180/12 CRS GRAVEL: 20 % 
FINE GRAVEL: 15 

,BANK 40/0 3/70 20/0 3/50 134/0 VFG/SAND: 10 % 
ORGANIC/SILT: 5 % 

STREAM GEONTRY 
V F *  *LB* **** it*** ***a **** **** *be* BF* 

ISTANCE(ft1: 0.0 0.5 21.0 28.0 32.0 43.0 46.0 54.0 55.0 
4NKFULL DEPTH(ft1: 2.40 4.00 4.30 4.90 5.00 5.45 4.76 4.72 2.40 
X I VE DEPTH( f t  1 : *LEFT* 0.10 0.31 *R I GHT* 
iALWAG LOCATION: AW THWG AW 

L.O.D. TALLEY (DIAMETER) 
4 - 6" 6 - 12" 12 - 24" 24 - 36" >36" AVERAGE KEY PIECE 

. ENGTH 1 D I AMETE R/LENGTH 
10 f t  A1 ,E2 20" 75 1 

1-25 f t  A3,C12 A1 ,B1 ,C6,E2 A1 
j-50 f t  C4 A1 ,B1 ,C10,E2 B1 ,C4,E3 TRANSECT LENGTH : 667 f t. 
1-100 f t  B2,Cll ,E8 €3, €3 CLUMP TALLEY: 61 , ~ 7 ,  ~6 
00 f t  DEBRI S POOLS:BZ,C4,El 

IMMENTS: Even though the.  d r a i  nage area and bankf u l  l w I d t h  were less than t h e  
t y p i c a l  C3.3, we f e l t  t h e  channel t ype  f i t  because o f  t h e  h.igh amount o f  
bedrock. 



LTS I SHIPLEY BAY 
STREAM PROFILE - 

(LOOKING DOWNSTR€AM) 

DEPTH (feet) 

25 - 

20 - 

15 - 

10 - 

5 - 
WIIU1, 

0 ,  / 
-- w 

-5 - 

-10 - 

-15 - 

-20 - 
I ACTUAL WATER LEVEL 

-25 - 
I I I I I I I I I I I 

0 5 10 15 20 25 30 35 40 45 50 55 

DISTANCE (feet) 



LTS I 
SHIPLEY BAY 

E 

MAPPING SYMBOLS 

A s ingle  piece o f  debr is  
B loose associ.ation o f  debr is  
C complex clump o f  debris  
E r p o t  wad 
0 marked piece o f  debris  
R r i f f l e  area 
@ pool depths i n  f e e t  

/ / / /  gravel bar 
s t a r t i n g  o r  ending po in t  
temporary bear i  ng marker 8 photo number - v e r i f i c a t i o n  s i t e  
D i  stances from marked pieces t o  bank downstraam 
are ind ica ted  on the side. 

BEARING DISTANCE 
'I================= 

80 ' 
65 ' 
70 ' 
19' 

100 ' 
36 ' 
70 ' 
35 ' 
75'  
37 ' 
90'  

END 

8 .  







PEAK ESCAPEMENT 
105-43-06 

SHIPLEY BAY 

YEAR CHUM P INK SOCKEYE COHO COMMENTS ........................................................................................ ........................................................................................ 
1960 0 5500 
1961 0 3300 
1962 0 14700 
1963 0 30000 
1964 0 16700 
1965 0 19003 
1966 0 12000 
1967 0 7000 

1970 10 25 00 
1971 0 10500 
1972 60 4000 
1973 0 1220 
1974 2 0 7000 
1975 0 500 
1976 0 4500 
1977 3 4800 
1978 0 5503 
1979 72 7280 
1980 0 7300 
1981 25 5 18022 
1982 22 13700 
1983 48 19460 9 
1984 4 10200 15 
1985 14 25850 
1986 2000 18000 
1987 0 7400 
1988 0 603 
1989 0 8800 

=== =P"' ======== f f ==== i= -------- -------- 
AVG.ALL YEARS 8 4 9758 

AVG. EVEN YEARS 141 8554 
AVG.OD0 YEARS 2 6  1 0982 



I.. : 

HA8 l TAT ACCESS I BLE TO P l NK SALMON 

MEAN* ACTIVE MEAN* 
CYANNEL LENGTH ACT I VE AREA ASA AS A ASA 

TYPE (ft.) WIDTH(ft)(sq.ft.) 5 (sq.ft.1 (sq.meters) 
======== ======== ======== ======== ======== ========== ========== 

C3.3 1584 68.6 108662 17 18473 1716 
c2 2244 54.1 121400 7 sssa 789 
C1 3380 37.2 125736 35 44008 4085 
02 2829 8.1 2291 5 26 5958 553 
0 1 3960 14.5 57420 3 1 17800 1654 
a4 3300 17.3 5 7090 4 228 4 "1 2 
56 924 26.5 24486 10 2449 22 8 

========== =I======== 

TOTAL 99470 9240 

* Means taken fran channel type database 





CHANNEL TYPE VER I F I CAT I ON CARD 

DATE: 89/06/29 VCU: 534 SEG: N/A SITE: LTSZ AREA: 05 ******************* 
R.D.: 054 M;T AREA: KO2 SUB SEC: 1 /4 QUAD: PSG-A4-NW *PREL I M  CT: C1 3c 

STREAM: SALMON BAY LAKE WEST HEAO * FINAL CT: C1 * 
AOFBG: 106-41-10150-2003-3012 ++*++++++++++*+**** 
BASINAREA: 2 . 9 7 s q m i  PERCENTLAKE: 0 . 0 %  PRECIPITATION: 100 in. 
S ITE ELEVAT ION: 50 f t .  MAX l MUM ELEVAT I ON : 2028 f t. 
AEROPHOTO (YR/FLT/ROLL/PHOTO) : 8 1 /20/ /I 57-1 59 GRAD I ENT: 0.5 % 
UPSTREAM PHOTO: 903-08 DOWNSTREAM PHOTO: 903-09 STREAM PATTERN: MULTIPLE 
WATER: 16.0 C. AIR: 16.0 C. TIME: 1300 h r s  BANK CONTROL : ALLUV I UM 
S I TE D I STURBED: N WEATHER : CLEAR BANKFULL WIDTH: 35.7 f t .  

ACTIVE WIDTH: 19.7 f t .  
ADJACENT LANDFORM 8 VEGETATION AVG.POOL DEPTH: 2.2 f t .  
%EFT BANK* *RIGHT BANK* # POOLS: 9 

LANDFORM: 5 3 5 1 POOLS: 60 % F I SH OBSERVED: Y 
CANOPY : C3 C5 ASA: 30 $ L I FESTAGE : J 
INCIS ION: (meters) 1-2 1-2 ARA: 70 1DENTITY:SS 

PLANT ASSOC I AT I ON [D I ST] * PLANT ASSOC I AT I ON [D i ST] TRAP RESULTS 
*LEFT BANK* * *RIGHT BANK* (60 min. s e t )  

3c T#l. 15SS,5ST, 1DV 
PA#1: 351 -45 1 340-40 ' T#2 1 1 SS,3ST, 1 DV 
PA #2 : 330-1 55 1 130-1 60' T#3 9SS,8ST, I DV 
PAW3 : 
PA #4 : *SUB STRATE * 
PA#5: - 

BEDROCK: 0 % 
SIDESLOPE LENGTH 8 ANGLE SM BOULDER: 0 % 

LG RUBBLE: 10 % 
f t / %  f t /% ft/% ft/% f t / %  SM RUBBLE: 20 % 

R . BANK 60/0 140/7 CRS GRAVEL : 20 % 
F I NE GRAVEL: 40 % 

L.BANK 200/0 VFG/SAND: 10 % 
ORGAN IC/SILT: 0 % 

STREAM GEOMETRY 
WF* %a* it*** **** **** **** **** *La* q F *  

DISTANCE(ft1: 0.0 0.9 12.0 19.0 26.0 27.5 31.7 35.0 35.7 
BANKFULL DEPTH(ft1: 2.90 4.32 5.23 5.36 5.85 5.94 5.20 4.86 2.74 
ACT IVE DEPTH(ft : *LEFT* 0.20 0.69 0.78 "R I GHT* 
MALWAG LOCATION: A W MWG AW 

L.O.D. TALLEY (DIAMETER) 
4 - 6" 6 - 12" 12 - 24" 24 - 36" >36" AVERAGE KEY PIECE 

(LENGTH 1 D I AETER/LENGTH 
< 10 f t  E 1 El 24" 501 
10-25 f t  B1 ,C7,EI . A1 ,CIO,EZ 
25-50 ft 81 A1 ,C3 TRANSECT LENGTH: 353 f f .  
50-100 f t  A2,C5,E5 C4,E3 CLUMP TALLEY : 01 , C4, E4 
>I00 f t  A1 ,C1 ,E2 DEBRIS PO0LS:Al ,C5,E1 

COMMENTS: S i t e  i s  above main-stem f l oodp la in .  Geometry a t  1 s t  blaze mark. Tons o f  
LOD below s i t e .  Water level  extremely low. 



LTS II SALMON BAY 
STREAM PROFILE 

(LOOKING DOWNSTREAM) 

DEPTH (feet) 
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LTS [ I  
SALMON BAY 

COMPASS 
BEARING DISTANCE 
====PI====='====== 

START 

90 ' 
100 ' 

48 ' 
55 ' 
30 ' 
30 ' 

END 

MAPPING SYMBOLS 

A s i n g l e  p i e c e  o f  d e b r i s  
B l oose  a s s o c i a t i o n  of  d e b r i s  
C complex clump o f  d e b r i s  

r o o t  wad 
2" 

10' 
marked p i e c e  o f  d e b r i s  
r i f f l e  area 
poo l  depths i n  f e e t  

/ / I /  grave l  bar  
s t a r t i n g  o r  end ing  p o i n t  8 t e i p o r a r y  bea r i  n  g  marker 

PS photo number - v e r i f i c a t i o n  s i t e  
Di  stances from marked p ieces  t o  bank 
a re  i n d i c a t e d  on t he  s ide .  

upstream 

16 
J 

' START 6 









CHANNEL TYPE VERIFICATION CARD 

DATE: 89/09/07 VCU: 534 SEG: N/A SITE: LTS6 AREA: 05 ******************* 
R.D.: 054 MGT AREA: KO2 SUB SEC: 1 /4 QUAD: PSG-A4-NW *PREL I M  CT: C1 3c 

STREAM: SALMON BAY LAKE WEST HEAD * FINAL CT: C1 * 
ADF8G: 106-41-10150-2003 ++*++YY+++++*~++*** 

BASIN AREA: 4.81 s q m l  PERCENTLAKE: 0 . 0 %  PRECIPITATION: 110 In. 
SITE ELEVATION: 90 f t .  MAX l MUM ELEVAT I ON : 2322 f t . 
AEROPHOTO (YR/FLT/ROLL/PHOTO): 81/20/ /I570159 GRAD I ENT: 0.5 % 
UPSTREAM PHOTO : 903-2 1 DOWNSTREAM PHOTO: 903-22 STREAM PATTERN: SINGLE 
WATER: 13.0 C. AIR: 19.0 C. TIME: h rs  BANK CONTROL : ALLUV I UM 
SITE DISTURBED: N WEATHER: CLEAR BANKFULL WIDTH: 61.1 f t .  

ACTIVE WIDTH: 49.7 f t .  
ADJACENT LANDFORM 8 VEGETAT I ON AVG.POOL DEPTH: 1.2 f t ,  
%EFT BANK* *RIGHT BANK* # POOLS: 16 

LAND FORM : 53 5 1 POOLS: 15 % F I SH OBSERVED: Y 
CANOPY : C5 C5 ASA: 50 5 L I FESTAGE: J A 
INCIS ION: (meters) (1 1 ARA: 15 % lDENTlTY:SS,RS,PS,DV 

PLANT ASSOCI AT1 ON [Dl ST] * PLANT ASSOCI ATlON [Dl ST] TRAP RESULTS 
%EFT BANK* * *RIGHT BANK* (60 min. s e t )  * T#1 0 

PA#1: 350-20 1 35 0-40 1 T#2 0 
PA#2 : 140-1 80 140-1 60 f T#3 0 
PA#3 : 
PA#4: "SUBSTRATE * 
PA#5 : 

BEDROCK: 5 dp 
SIDESLOPE LENGTH 8 ANGLE SM BOULDER: 0 % 

LG RUBBLE: 0 5 
ft/% f ft/% ft/% ft/% SM RUBBLE: 0 $ 

R.BANK 40/0 50/10 110/54 CRS GRAVEL: 45 % 
F 1 NE GRAVEL : 40 % 

L .BANK 30/0 20/55 20/-55 130/-18 VFG/SAND: 10 % 
ORGANIC/SILT: 0 % 

STREAM GEOMETRY 
q F *  *LO* **** *it** ***+ +*** +*** *LB* WF* 

DlSANCE(ft1: 0.0 19.5 25.1 31.8 37.1 49.1 60.4 61.1 
BANKFULL DEPTH ( f t 1 : 1 .7 4.00 5.02 5.16 4.74 4.05 3.70 1.80 
ACPIVE DEPTH(ft1: *LEFT* 1.32 1.50 1.04 0.44 *R I GHT* 
THALWAG LOCAT I ON : A W THWG AW 

L.O.D. TALLEY (DIAMETER) 
4 - 6" 6 - 12" 12 - 24" 24 - 36" >36" AVERAGE KEY PIECE 

(LENGTH) D I AMETER/LENGTH 
< 10 f t  01 ,C1 18" 50' 
10-25 f t  A1 ,B1 ,C7 A4,B3,C6,E1 A3,Bl ,C3 B1 
25-50 f t  B l  ,C1 A3,B4,64,E2 TRANSECT LENGTH: 390 f t .  
50-100 f t  A1 , C3 C1 A1 CLUMP TALLEY: 04, C6 
>I00 f t  DEBR I S POOLS : A3,B2, C1 

COMMENTS: Saw Juven l le  coho, probably feedlng on sockeye eggs. Lo ts  o f  g l  Ides. 
L e f t  s ldeslope heads back down towards an o l d  stream bed. 211 a d u l t  
sockeye, 2 dead. Saw several adull. pinks. 



LTS VI SALMON BAY 1 I 

STREAM PROFILE 
(LOOKING DOWNSTREAM) 

DEPTH (feet) 

ACTUAL WATER LEVEL 

DISTANCE (feet) 
/ SEPTEMBER 7,1989 



(upstream) 

L T S  VI 
SALMON BAY 

I 
END 

COMPASS 
BEARING DISTANCE 
================== 

START 

MAPPING SYMBOLS 

A single piece of debris 
B loose association of debris 
C complex clump of debris 

roat  wad 
marked piece of debris 
r i f f l e  area 
pool depths in fee t  

/ / / /  gravel bar 
s t a r t i n g  or ending point 8 teiporary bearing marker 

PS photo number - verif icat ion s i t e  
B i  stances from marked pieces to bank 
are indicated on the side.  





PEAK ESCAPEMENT 
106-41-015 

SALMON BAY LAKE(W.HEAD) 

YEAR CHUM PINK SOCKEYE COHO COMMENTS ........................................................................................ ........................................................................................ 
1960 No Survey No Survey 
196 1 No Survey No Survey 
1962 No Survey No Survey 
1963 No Survey No Survey 
1964 No Survey No Survey 
1965 No Survey No Survey 
1966 No Survey No Survey 
1967 No Survey No Survey 
1968 No Survey No Survey 
1969 No Survey No Survey 
1970 No Survey No Survey 
1971 No Survey No Survey 
1972 No Survey No Survey 
1973 No Survey No Survey 
1974 No Survey No Survey 
1975 No Survey No Survey 
1976 No Survey No Survey 
1977 0 431 6 
1978 0 815 
1979 No Survey No Survey . 

1980 0 1540 
1981 0 0 
1982 0 300 
1983 No Survey No Survey 
1984 7 4 1923 
1985 41 7 2335 
1986 179 1430 
1987 19 321 5 
1988 0 31 77 
1989 2 0 2672 -------- --------- ----------- -------- -------- --------- ----------- -------- 

AVG. ALL YEARS 24 72 4 
AVG. EVEN YEARS 17 61 2 

AVG. ODD YEARS 30 83 6 



186-41 - 1  5 SALMON BAY LAKE 

HABITAT ACCESSIBLE TO SOCKEYE SALMON 

MEAN* ACT1 VE MEAN* 
CHANNEL LENGTH ACTIVE AREA AS A ASA ASA 

TYPE ( f t .1  WIDTH(f t ) (sq. f t . )  5 (sq.fP.) (sq.meters) 
======== ======== ======== ======== ======== ========== ========== 

C1 4446 37.2 165391 35 57887 5378 
CS 1449 69.6 123818 3 2 3 8 622 3588 
62 1779 54.1 96244 7 6737 626 -----_--_- ---_------ ---------- ---------- 

TOTAL 104246 9532 

* Means taken frcm channel t ype  database 





CHANNEL TYPE VER l F l CAT 1 ON CARD 

DATE: 89/06/30 VCU: 421 SEG: N/A SITE: LTS3 AREA: 02 ******************* 
R.D. : 021 MGT AREA: SO4 SUB SEC: 1 /4 QUAD : PAX-C1 -NE *PREL 1 M CT : C1 * 
STREAM: KADAKE CREEK * F I N A L C T :  ~3 * 
ADF8G: 1 09-42-1 0300 **Y**+++++~+*****+w 
BASINAREA: 9 . 8 0 s q r n l  PERCENTLAKE: 0 . 0 %  PRECIPITATION: 110 in. 
S lTE ELEVAT ION: 150 f t .  MAXIMUM ELEVATION: 1965 f t .  
AEROPHOTO (YR/FLT/ROLL/PHOTO): 79/13/779/43,44 GRAB I ENT: 0.5 % 
UPSTREAM PHOTO: 903-14 DOWNSTREAM PHOTO: 903-15 STREAM PATTERN: MULTIPLE 
WATER: 13.0 C. AIR: 20.5 C. TIME: 1300 h r s  BANK CONTROL: ALLUV 1 UM 
SITE DISTURBED: Y WEATHER: CLEAR BANKFULL WIDTH: 73.2 f t .  

ACT1 VE WIDTH: 13.5 f t .  
ADJACENT LANDFORM 8 VEGETAT 1 ON AVG.POOL DEPTH: 3.9 f t .  
*LETT BANK* *RIGHT BANK* # POOLS: 12 

LANDFORM : 5 3 80 POOLS: 30 $ F l  SH OBSERVED: Y 
CANOPY : C5 C3 ASA: 60 % L IFESTAGE: J 
INCIS ION: (meters) (1 (1 AM: 40 % lDENTlTY:SS,ST,CT,DV 

PLANT ASSOCIATION [DIST] * PLANT ASSOCIATION [DIST] TRAP RESULTS 
*LEFT BANK* * *RIGHT BANK* (60 rnin. set) 

3c T # l  33SS,24ST, 43DV, 1 7CO 
PA#1 : 35 1-20 35 1-25 ' P#2 13SSS15ST,32DV,7CQ 
PA#2 : 11 30-1 801 330-1 75 f T#3 13SS, 12ST, 1 lDV,9CQ 
PA13 : 
PA#4 : *SUBSTRATE* 
PA15 : 

BEDROCK: 0 % 
SiDESLOPE LENGTH & ANGLE SM BOULDER: 0 % 

LGRUBBLE: 8 %  
ft/% ft/% ft/% ft/% f t / $  SM RUBBLE: 25 % 

R.BANK 20/0 3/55 177/0 CRS GRAVEL: 25 % 
F IN€ GRAVEL: 50 5 

L .BANK 6/90 194/0 VFG/SAND: O $  
ORGANIC/SILT: 0 % 

STREAM GEOMETRY 
+BF* *LB* **** **** **** **** **it* +LB* *BF+ 

DISTANC&(ft): 0.0 1.8 17.5 35.1 45.6 48.6 59.5 72.8 73.1 
BANKFULL DEPTH(ft1: 3.70 4.58 2.78 5.32 5.90 5.56 4.80 4.60 3.40 
ACT I VE DEPTH( f t 1 : *LEFT* 0.48 *R I GHTS 
THALWAG LOCATION: AW THWG AW 

L.O.D. TALLEY (DIAETER) 
4 - 6" 6 - 12" 12 - 24" 24 - 36" >36" AVERAGE KEY PIECE 

( LENGTH 1 DIAMETER1LENGTH 
< 10 f t  E l  36" 100 
10-25 f t  A2,CS A4, C5 A3, C2, E l  
25-50 f t  A1 ,C2 A1 ,C6,E2 C2 C2 TRANSECP LENGTH: 612 f t .  
50-100 f t  A1 ,C7,E6 @,E4 CLUMP TALLEY :67, E6 
>I00 ft 61 ,El A1 ,Q Cl DEBRIS POQLS:Al ,C4,%5 

COMMENTS: R e d t a i l  hawk a d u l t  and probable n e s t  w i t h  j u v e n i l e .  L o t s  s f  Sambucus 
present  on r i g h t  bank. A d u l t  c u t t h r o a t  and d o l l y  varden present.  
Vegetat ion was taken I n  upper end o f  t ransec t ,  I n  o l  d growth. Hydrology 
was down I n  upper edge o f  c l  earcut .  



LTS Ill KADAKE CREEK 
STREAM PROFILE 

(LOOKING DOWNSTREAM) 
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L T S  Ill 
KADAKE CREEK 

COMPASS 
BEARING D ISTANCE ------------------ ------------------ 

START 

n' 

R 

MAPPING SYMBOLS 

A s i n g l e  p i e c e  o f  d e b r i s  
B l o o s e  a s s o c i a t i o n  o f  d e b r i s  
C complex clump o f  d e b r i s  
E r o o t w a d  
0 marked p i e c e  o f  d e b r i s  

r i f f l e  area 
poo l  depths i n  f e e t  

/ / I /  grave l  bar  
s t a r t i n g  o r  end ing  p o i n t  
temporary  b e a r i n g  marker 
pho to  number - v e r i f i c a t i o n  s i t e  
D is tances  from marked p ieces  t o  bank 
a r e  i n d i c a t e d  on t he  s ide.  









CHANNEL TYPE VER 1 F l CAT l ON . CARD 

DATE: 89/09/08 VCU: 421 SEG: N/A SITE: LTS7 AREA: 02 ******+************ 
R.D. : 021 MGT AREA: SO4 SUB SEC: 1 /4 QUAD: PAX-C1 -NE *PREL IM CT: 81 i 

STREAM: KADAKE CREEK * FINAL CT: C1 * 
ADFAG: 109-42-10300-2018 ++*+++++t++***t++*t 

BASIN AREA: 3.00 sq m i  PERCENT LAKE: 0.0 PRECIPITATION: 110 in. 
SITE ELEVATION: 150 f t .  MAXIMUM ELEVATION: 1823 f t .  
AEROPHOTO ( YR/FLT/RBLL/PHOTO 1 : 79/ 1 3/779/43,44 GRAD IENT: I .O 5 
UPSTREAM PHOTO: 903-23 DOWNSTREAM PHOTO: 903-24 STREAM PATTERN: SINGLE 
WATER: 10.5 C. AIR: 15.0 C. TIME: 1100 h r s  BANK CONTROL : ALLUV l UM 
SITE DISTURBED: Y WEATHER: CLEAR BANKFULL WIDTH: 49.9 f t .  

ACTIVE WIDTH: 18.4 f t .  
ADJACENT' LANDFORM 6 VEGETATION AVG.POOL DEPTH: 2.5 f t .  
%EFT BANK* *RIGHT BANK* # POOLS: 1 1  

LAND FORM: 53 5 3 POOLS: 10 % F l  SH OBSERVED: Y 
CANOPY : c3 c3 ASA: 25 %LIFESTAGE: JA 
INCIS ION: (meters) 1-2 (1 ARA: 15 % IDENTITY:SS,PS,DV,ST 

0 

PLANT ASSOCI AT l ON [D l ST] * RANT ASSOCI AT 1 ON [D 1 ST] TRAP RESULTS 
*LEFT RANK* * *RIGHT BANK* (60 min. s e t )  * T # l  23SS,9ST,4DVP1CO 

PA#! : 350-1 5 '  350-20 T#% 12SS,6ST, l lDV,%CO 
PA#2: 330-5Q 338-1 88 ' T#3 GSS, 1 CO 
PA#3 : 320-9 30' 
PA #4 : 80-1 0 '  *SUBSTRATE * 
PA15 : 

BEDROCK: 0 % 
SIDESLOPE LENGTH 6 ANGLE SM BOULDER: 0 % 

LG RUBBLE: 0 '$ 
ft/% f t / %  ft/% ft/% ft /% SMRUBBLE: 5 %  

R.BANK 200/0 CRS GRAVEL: 40 % 
FINE GRAVEL: 40 % 

L.BANK 200/0 VFG/SAND: 10 % 
ORGANIC/SILT: 5 % 

STREAM GEOMETRY 
*F* %B* *"** **** **** "*** **** *LB* %F* 

DISTANCE(ft1: 0.0 0.4 10.0 18.8 20.0 50.0 40.0 49.9 
BANKFULL DEPTH(6-i-1: 3.60 8.50 7.50 6.80 6.60 6.80 7.75 3.70 
ACTIVE DEPTH(ft1: *LEFT* 1.65 0.80 0.35 1.35 *R I GH'T* 
THALWAG LOCATION: AW THWG AW 

L.O.D. TALLEY (DIAMETER) 
4 - 6" 6 - 12" 12 - 24" 24 - 36Iq >36" AVERAGE KEY PIECE 

( LENGTH 1 D I AMETER/LENGTH 
C 10 f t  E 1 12" 25' 
1.0-25 f t  Al,C8 M,C3 A5,C4,E2 C2 
25-50 f t  C2 M,C1 C2 TRANSECT LENGTH: 638 Pt. 
58-100 f t  C 1 CLUMP TALLEY:Clb,EI 
>lo0 ft DEBRIS PO0LS:Al ,C4,E1 

COMMENTS: R igh t  s ides lope i s  f l a t  wlPh small ( < 3 '  wide) depressions of o l d  over f low 
channels. L e f t  edge o f  s lPe i s  on edge o f  o l d  c l ea r cu t .  



LTS VII KADAKE CREEIK 
STREAM PROFILE 
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PEAK ESCAPEMENT 
1 09-42-30 

KAOAKE CREEK 

YEAR CHUM P INK SOCKEYE C3HO COMMENTS ........................................................................................ ........................................................................................ 
1960 0 6 
1961 0 6000 
1962 100 8000 
1963 3 00 8200 
1964 0 42000 
1965 0 43 00 
1966 0 18000 
1967 0 6 
1 968 150 8000 
1969 1000 0 
1970 500 7000 
1971 0 24500 
1972 0 14800 
1973 0 24000 
1974 1600 5 90 
1975 0 600 
1976 0 85 0 
1977 200 18200 
1978 0 13400 
1979 0 41300 
1980 5 25500 
1981 0 8700 
1982 0 69400 
1983 0 28000 
1984 400 19200 
1985 0 80000 
1986 600 55000 
1987 20 60000 
1988 0 16000 
1989 70 86000 -------- -------- -------- 5 -------- -------- -------- -------- -------- 

AVG. ALL YEARS 165 22922 
AVG. EVEN YEARS 22 4 19856 

AVG. ODD YEARS 106 25987 



109-42-30 KADAKE CREEK 

HA8 l TAT ACCESS l BLE TO P INK SALMON 

MEAN* ACTIVE MEAN* 
CHANNEL LENGTH ACTIVE AREA AS A A SA ASA 
TYPE ( f t . )  WIDTH(ft)(sq.fP.) % (sq.ft.1 (sq.meters) ------- -------- -------- -------- -------- ---------- ---------- -------- -------- -------- -------- -------- me-------- ---------- 

C3 22448 69.6 1561824 32 499 7 84 46430 
C3** 22440 38.0 852920 10 85 2 72 7922 
G! 15840 54.1 856944 7 59986 55 73 
8 1 9240 14.5 133980 3 1 41 534 3858 
B2*** 42240 8.1 342 1 44 2 6 8895 7 82 64 
83 5280 24.9 131472 23 30239 28 09 
86 2640 26.5 69960 10 6996 65 0 -------- -------- -------- -------- 

TOTAL 81 2768 75506 

* Means taken frcm channel type database. 

** The upper 4.25 m i  l es  o f  C3 channel was found t o  contain a 
h igher percentage of sand and pool area. The ac t i ve  width 
was found t o  be considerably lower than Phe average f o r  C3 
channe i s. For t h  i s  reason ASA was l owered t o  10% and ac t  l ve 
width lowered t o  38.0 feet .  

*** We d id  not include any channels found above "LW ser ies  channels 
s l  nce it i s  doubtful l t h a t  pink salmon woul d pass through them 
though coho of+en do. 
We a lso excluded any 82 channels which were not t r i b u t a r i e s  t o  
mainstem "CW channels since t h e i r  use by pinks i s  questlonabl e. 
I n t o t a l  15,175 meters o f  82 channel were excl uded. 





CHANNEL TYPE VERIFICATION CARD 

DATE: 89/08/08 VCU: 075 SEG: N/A SITE: LTS4 AREA: 03 ******************* 
R.D.: 031 MGT AREA: C13 SU8 SEC: 1/4 QUAD: SUM-04-NW *PRELIM CT: 81 3c 

STREAM: NANCY CREEK, HOBART BAY * FINAL CT: C1 3c 

ADFAG: 110-33-10080 **+*wY*++***+****** 
BASIN AREA: 5.20 sq m i  PERCENT LAKE: 0.0 $ PRECIPITATION: 100 in .  
SITE ELEVATION: 50 f t .  MAXI MUM ELEVAT I ON: 2900 f t . 
AEROPHOTO (YR/FLT/ROLL/PHOTOl: 77/35/1376/21 GRAD IENT: 0.5 % 
UPSTREAM PHOTO: 903- 1 6 DOWNST REAM PHOTO: 903- 1 7 STREAM PATTERN : S l NGLE 
WATER: 11.0 6. AIR: 15.5 C. TIME: 1200 h r s  BANK CONTROL : ALLUV 1 UM 
SITE DISTURBED: Y WEATHER: RAIN BANKFULL WIDTH: 37.5 f t .  

ACTIVE WIDTH: 36.2 f t .  
ADJACENT LANDFORM 8 VEGETAT l ON . AVG.POOL DEPTH: 2.3 f t .  
*LEFT BANK* *RIGHT BANK* # POOLS: 9 

LANDFORM: 53 53 POOLS: 15 $ FISH OBSERVED: Y 
CANOPY : C3 C3 ASA: 25 5 L I FESTAGE : AJ 
INCIS ION: (meters) (1 < 1 ARA: 20 % lDENTlTY:PS,SS,CT,CH 

PLANT ASSOC l AT l ON [B l ST] * PLANT ASSOC I AT I ON [D I ST] TRAP RESULTS 
*LEFT BANK* * *RIGHT BANK* (60 min. s e t )  * T I1  35SSP25DV, 15CO,2CT 

PAbl : 80-200 80-200 f # 2  27SS,7DV,3CT 
PA#2: T#3 23SS, 15DV,2CO 
PA#3 : 
PA#4 : *SUBSTRATE * 
PA#5 : 

BEDROCK: o % 
SIDESLOE LENGTH 8 ANGLE SM BOULDER: 0 % 

bG RUBBLE: 0 % 
ft/% f fP/% f t / $  ft/% SM RUBBLE: 25 % 

R.BANK 280/0 CRS GRAVEL : 25 % 
F INE GRAVEL: 20 % 

L.BANK 200/0 VFG/SAND : 20 $ 
ORGANIC/SILT: 10 % 

STREAM GEOMETRY 
WF* *La* **** **** *H** **"* **** *LB* "F" 

DISTANCE(Pt1: 0.0 0.3 5.4 7.0 14.0 18.4 23.0 36.5 37.5 
BANKFULL DEPTH(ft1: 2.50 3.88 5.00 5.00 4.52 3.84 2.92 4.10 2.30 
ACT I VE DEPTH( f t 1 : *LEFT* 1.20 1.20 0.72 0.40 *RIGHT* 
VHALWAG LOCATION: AW THWG A W 

L.O.D. TALLEY (DIAMETER) 
4 - 6" 6 - 12" 12 - 24" 24 - 36" >36" AVERAGE KEY PIECE 

( LENGTH 1 D I AMETE R/LENGTH 
< 10 f t  E2 18" 50' 
10-25 f t  A2,81,C6 B1,C6 C5 
25-50 f t  A1 ,el A1 ,C.B TRANSECT LENGTH: 347 f t .  
50-100 f t  A1 ,C2,E3 A1 ,C1 ,EI CLUMP TAbbEY : C6, E2 
>I80 f t  A l  DEBRIS PO0LS:AI ,C3,E1 

COMMENTS: B l  azed l a r g e  spruce on l e f t  bank; lower end marker I s  an a l  der on The 
l e f t  bank. MosP, coho were young-of -year. Former canopy was guessed a*, 
as both  s ides a r e  severe ly  c lea r -cu t .  



LTS IV NANCY CREEK 
STREAM PROF-ILE 
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(upstream) 

END @ 
L T S  IV 

HOBART BAY 
NANCY CK. 

COMPASS 
BEAR1 NG DISTANCE ------------------ ------------------ 

START 

40 ' 
28' 
38' 
43 ' 
18' ' 
13' 
22' 
80 ' 
65 ' 

EN0 

MAPPING SYMBOLS 

A s i n g l e  p i ece  o f  d e b r i s  
B l oose  a s s o c i a t i o n  o f  d e b r i s  
C complex clump o f  d e b r i s  19 
E r o o t  wad 
0 marked p i e c e  o f  d e b r i s  

r i f f l e  area & poo l  depths i n  f e e t  , 
/ / / /  g rave l  bar \IS 

8 s t a r t i n g  o r  end ing  p o i n t  
temporary b e a r i n g  marker 
photo number - v e r i f i c a t i o n  s i t e  
Dis tances from marked p ieces  t o  bank 
a re  i n d i c a t e d  on t he  i i d e .  









PEAK ESCAPEMENT 
1 10-33-08 

HOBART aAY, NANCY CREEK 

YEAR CHUM P INK SOCKEYE COHO COMi~lENf 5 ........................................................................................ ........................................................................................ 
1960 ZOO 4500 
1961 100 2030 
1962 . 150 1000 
1963 400 3 
1964 0 20000 
1965 70 7000 
1966 0 10000 
1967 3 2003 
1968 0 20000 
1969 0 1500 
1970 100Q 3000 
1971 15008 - 753 
1972 245 0 1Q203 
1973 24 00 2500 
1974 1770 5000 
1975 30 8 75 
1976 340 825 
1977 1380 31 50 
1978 35 0 5 000 
1979 133 1653 
1980 1347 1281 
9981 206 2700 
1982 60Q 1 1300 
1933 0 1200 
1984 1100 85 00 
1985 1300 1 4500 
1986 5 3 5 080 
1987 550 23500 
1988 2700 9600 
1989 1765 18500 -------- -------- -------- -------- -------- -------- -------- -------- 

AVG.ALL YEARS 1167 6573 
AVG. EVEN YEARS 804 768 1 

AVG.0DD YEARS 1530 5464 



1 10-33-08 NANCY CREEK 

H AB I TAT ACCESSIBLE TO PINK AND CHUM 

MEAN * MEAN * 
CHANNEL LENGTH A C f  IVE ACTIVE ASA ASA ASA 
TYPE (ft.) WIDTH(ft1 AREA 3 (sq.ft.1 (sq.neters) 

1 

-------- -------- -------- -------- -------- ---------- ---------- -------- -------- -------- -------- -------- ---------- ---------- 
Cl 3360 37.2 14731 2 3 5 51 559 4790 
a I 3960 14.5 57420 3 1 17800 1654 
a3 3960 24.9 98604 23 22679 21 07 
92 2904 8.1 23522 26 51 16 5 63 
85 1320 20.7 27324 10 2732 254 
A2 1584 27.1 42326 0 0 0 ---------- ---------- ---------- ---------- 

TOTAL 1 5 2445 141 62 

* Means taken from channel type database 



Samole No, ~%k i2~!4Rl 

1 131 (4) G 

2 153 ( 9 )  C 

3 32 ( 2 1  0 

4 185 (9 )  185 (61 

5 397 (14)  0 

( 1 dead eggs i nc l uded  
average egg m o r t a l  i t y  5  p e r c e n t  





CHANNEL TYPE VERIFICATION CARD 

DATE: 89/08/22 VCU: 400 SEG: N/A SITE: LTS5 AREA: 02 ******************* 
R.D. : 021 MGT AREA: SO4 SUB SEC: 1 /4 QUAD: PAX-01 -SW *PREL l M CT: C1 9 

STREAM : SECUR l TY BAY * FINAL CT: C1 * 
ADFAG : 1 09-45-1 0 1 30 **I+*+++YIw++****** 
BASINAREA: 2 . 8 0 s q m i  PERCENTLAKE: 0 . 0 %  PRECIPITATION: 120 in .  
SITE ELEVATION: 80 f t .  MAXIMUM ELEVATION: 2918 f t .  
AEROPHOTO (YR/FLT/ROLL/PHOTO) : 79/12/779/159 GRAB IENT: 1 .O $ 
UPSTREAM PHOTO : DOWN STREAM PHOTO : STREAM PATTERN : BRA I BED 
WATER: 7.0 C. AIR: 13.0 C. TIME: 1000 h r s  BANK CONTROL : ALLUV 1 UM 
SITE DISTURBED: N WEATHER: CLEAR BANKFULL WIDTH: 50.0 f t .  

ACTIVE WIDTH: 13.3 f t .  
ADJACENT LANDFORM 8 VEGETATION AVG.POOLDEPTH: 1 . 7 f t .  
*LEFT BANK* *RIGHT BANK* # POOLS: 7 

LANDFORM: 5 3 5 3 POOLS: 20 % F l  SH OBSERVED: Y 
CANOPY : C6 C6 ASA: 50 % L IFESTAGE: J 
INCIS ION: (meters)  c1 c 1 ARB: 30 % IDENTITY:DV,SS 

PLANT ASSOC I AT l ON [D I ST] * PLANT ASSOC l AT l ON ID I ST] TRAP RESULTS 
*LEFT BANK* * *R I GHT BANK * (60 min. s e t )  * T# l  35SS, 98DV 

PA#! : 350-200 ' 350-200 T#2 18SS,126DV 
PA #2 : T#3 ZSS, 110 
PAC3 : 
PA #4 : *SUB STRATE * 
PA#5 : 

BEDROCK: 0 % 
SIDESLOPE LENGTH 8 ANGLE SM BOULDER: 0 % 

bG RUBBLE: 25 % 
ft/% f ft/% ft/% ft/% SM RUBBLE: 45 % 

R.BANK 200/0 CRS GRAVEL : 5 % 
FINE GRAVEL: 10 $ 

L.BANK 200/0 VFG/SANB: 10 % 
ORGANIC/SILT: 5 % 

STREAM GEOMETRY 
q F *  *LB* **** *it** **** ***% *LB* WF* 

DlSTANCE(ff 1: 0.0 0.1 1.0 13.4 22.0 32.0 42.0 48.7 50.0 
BANKFULL DEPTH(ft1: 3.20 4.29 4.40 3.74 3.34 3.91 4.22 4.78 3.20 
ACTIVE DEPTH(ft1: *LEFT* 0.78 0.85 *R IGHT* 
THALWAG LOCATION: AW MWG AW 

L.O. D. TALLEY (D IAMETER) 
4 - 6" 6 - l Z n  12 - 24" 24 - 36" >36" AVERAGE KEY PIECE 

( LENGTH 1 0 1 AMETE R/L ENGTH 
< 10 f t  28" 50' 
10-25 f t  C 1 A5,C3 A5,CZPE1 A2 
25-50 f t  A3,C3,€3 C2,El TRANSECT LENGTH: 581 f t. 
50-100 f t  A1 , C2 C 1 CLUMP TALLEY:C4,E3 
>I00 ft DEBRIS BO0LS:Ai ,C4 

COMMENTS: Debr I s was a1 l very o l d  and decayed, no new pieces. Vegetat ion on banks 
was bad ly  d i s t u r b e d  due t o  beaver a c t i v i t y .  1OOm downstream from end of 
sample, water was be I ng backed up f r a n  beaver dams. 
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LTS V SECURITY BAY 
STREAM PROFILE 

(LOOKING DOWNSTREAM) 
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DISTANCE (feet) 
AUGUST 22,1989 

DEPTH (feet) 

. 



(upstream) 

END zp' 

LTS V 
SECURITY BAY 

COMPASS 
BEARING DISTANCE ------------------- 

START 

MAPPING SYMBOLS 

A single piece of debris 
B loose association of debris 
C complexclumpofdebris  

root wad 
marked piece of debris 
r i f f l e  area 
pool depths in fee t  

/ gravel bar 
s t a r t i n g  or ending point 8 teniporary bearing marker 

P5 photo number - verif icat ion s i t e  
Distances from marked pieces t o  bank 
are indicated on the side.  









PEAK ESCAPEMENT 
1 09-45-1 3 

SECURITY BAY 

YEAR CHUM P INK SOCKEYE COHO COMMENTS ....................................................................... ....................................................................... 
1960 4000 3000 
1961 1500 10500 
1962 18000 15000 
1963 1700 4003 
1964 20000 1 2500 
1965 12500 30003 
1966 2503 2400 
1967 1200 25 00 
1968 5000 6600 
1969 9000 800 
1970 13000 2503 
1971 7000 500 
1972 16050 5 65 
1973 19992 4900 
1974 1 800 1 1000 
4 975 7'1 19 500 
1976 681 0 1000 
1977 7903 603 
1978 5875 953 
1979 1803 2433 
1980 13880 3400 
1984 3500 1400 
1982 12000 21 (93 
1983 4830 350 
1984 19003 . 3780 
1985 21 000 17700 
4986 12000 12600 
1987 1 1200 6803 
1988 15500 600 
1989 8410 20000 

WEIR 
WE l R  
WE l R  

-em----- -------- -------- -------- -------- -------- -------- -------- 
AVG.ALL YEARS 10807 5 700 

AVG. EVEN YEARS 121 03 4534 
ave.ooo YEARS 791 o 6866 



109-45-1 3 SECURITY BAY 

HAB I TAT ACCESS l BLE TO CHUM SALMON 

MEAN* ACTIVE 
CHANNEL LENGTH ACTIVE AREA 
TYPE ( f t . )  WIDTH(f t ) (sq. f t . )  -------- -------- -------- -------- -------- -------- -------- -------- 

C 1 3574 37.2 356153 
8 1 2253 14.5 32669 
82 4224 8.1 3421 4 
8 3 1126 24.9 28037 

MEAN * 
ASA 
i -------- -------- 

35 
3 1 
2 6 
23 

TOTAL 

ASA 
( s q . f t .  1 

========== 
12465 3 

* Means taken from channel type database 1.- 

! 
I 
t... 



SECURITY BAY FALL CHUM 
SEINE CATCH VRS. ESCAPEMENT 1 

(weeks 36 - 45) 

Thousands 

80 r- 

- SEINE CATCH 109-45 

YEAR 

- ESCAPEMENT 1 09-45-1 3 



ELlZA CREEK 31 



CHANNEL TYPE VER I F I CAT I ON CARD 

DATE: 89/08/29 VCU: 180 SEG: N/A SITE: LTS8 AREA: 03 . ******************* 
R.D. : 033 MGT AREA: SUB SEC: 1 /4 QUAD: S I T-01 -SW *PREL I M  CT: N/A * 
STREAM: EL l ZA CREEK * F l N A L C T : C 3  * 
ADF8G: 109-30-10030 +~+++~t*t+**+*i+t+t 

BASIN AREA: 10.61 sq m i  PERCENT LAKE: 1.4 % PRECIPITATION: 130 in. 
SITE ELEVATION: 50 f t .  MAX l MUM ELEVAT I ON : 3495 f t . 
AEROPHOTO (YR/FLT/ROLL/PHOTO): GRAD I E NT : 0.5 % 
UPSTREAM PHOTO: 903-28 DOWNSTREAM PHOTO: 903-21 STREAM PAWERN: WLTIPLE 
WATER: 9.0 C. AIR: 19.0 C. TIME: 1400 h r s  BANK CONTROL: ALLUV I UM 
SITE DISTURBED: Y WEATHER: OVERCAST BANKFULL WIDTH: 48.0 f t .  

ACTIVE WIDTH: 68.0 f t .  
AD J ACENT LAND FORM . 8  VEGETAT l ON AVG.POOL DEPTH: 2.5 f t .  
*LEFT BANK* *RIGHT BANK* # POOLS: 1 

LAND FORM : 5 1 53 POOLS: 50 $ F l SH OBSERVED: Y 
CANOPY : C3 C3 ASA: 25 $ L IFESTAGE: J A 
INCIS ION: (meters) c1 c 1 A M :  5 5 I DENT ITY: PS, SS, CH, DV 

PLANT ASSOC l AT l ON [D l ST] * PLANT ASSOC l AT l ON ED I ST] TRAP RESULTS 
*LEFT BANK* * *R IGHT BANK* (60 min. s e t )  * T#l N/A 

320/200 " 350/200 T#2 N/A 
T#3 N/A 

"SUBSTRATE * 
BEDROCK : 

SIDESLOPE LENGTH 8 ANGLE SM BOULDER: 
LG RUBBLE: 

ft/% ft/% ft/% ft/% f t / %  SM RUBBLE: 
R.BANK 200/0 CRS GRAVEL: 

F I NE GRAVEL : 
L .BANK 200/80 V FG/ SAND : 

ORGAN I C/S I LT: 
STREAM GEOMETRY 

+QF* *LB* *"** *it"* **** **** **it* *LB* WF* 
DISTANCE(ft1: 0.0 5.8 13,3 15.8 30.0 40.0 45.0 73.0 78.0 
BANKFULL DEPTH(ft1: 3.40 3.74 4.20 4.32 5.70 6.40 6.16 3.84 2.44 
ACT 1 VE DEPTH( f t 1 : *LEFT* 0.20 1.78 2.56 2.38 *R I GHT* 
MAL WAG LOCAT I ON : A W MWG A W 

L.O.D. TALLEY (DIAKTER) 
4 - 6" 6 - 12" 12 - 24" 24 * 36" >36" AVERAGE KEY PI E E  

( LENGTH 1 D I AMETE R/LENGTH 
< 10 f t  
10-25 f t  
25-50 f t  TRANSECT LENGTH: 222 f t .  
50-100 f t  CLUMP TALLEY: 
>I00 f t  DEBR I S POOLS: 

COMMENTS: No t r a p s  seP, few SS and many DV f r y  seen. 1590 PS, 32 CH, 35 dead PS, 1 
dead CH I n  study area. Msuth t o  fo rks :  90,600 PS, 11,400 CH. Th is  
watershed was cat- logged beg in ing  i n  1963. Dense sPands o f  a l de r  a re  
found throughout t h e  watershed. 
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LTS VIII ELIZA CREEK 
STREAM PROFILE 

(LOOKING DOWNSTREAM) 
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PEAK ESCAPENNT 
109-30-03 

EL lZA CREEK 

YEAR CHUM P INK SOCKEYE COHO COMMENTS ................................................................................ ................................................................................ 
1960 1500 1003 
1961 0 23000 
1962 0 300 
1963 5 0 6000 
1964 0 14000 
1965 0 27000 
1966 0 10000 
1967 8200 0 
1 968 0 7503 
1969 0 19200 
1970 0 30003 
1971 0 40003 
1972 0 18003 
1973 1500 10000 2 
1974 600 35 00 
1975 25 0 1400 
1976 1320 1400 
1977 200 12090 20 
1978 475 1 1550 
1979 0 28500 
1980 1500 27503 10 
198 1 600 19000 
1982 40 1 6000 
1983 92 28030 
1984 2903 36500 
1985 3 45000 
1986 156 28500 
1987 240 44900 
1988 350 19200 
1989 11400 39000 

==p===== -------- -------- 147 -------- -------- -------- -------- 
I ,  AVG.ALL YEARS 1046 18936 

AVG. EVEN YEARS 5 90 14998 
AVG. OD0 YEARS 1502 22875 



ELI 
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Thousands 
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SEINE CATCH (PINKS) 
109-30 

Thousands 
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PINK ESCAP.EMENT 
1960 thru 1989 

- 1 1 0-22-06 Pybus Bay -- 1 1 0-23-08 Johnston 
.~..-.*. 1 09-30-03 Eliza Ck. 



PINK ESCAPEMENT TRENDS 
1960 thru 1989 

Thousands 
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SEINE CATCH (PINKS) 

Thousands 
1400 

YEAR 



VOLUME OF LARGE WOODY DEBRIS AT STUDY SITES 

S lTE CHANNEL VOLUME VOLUME VOLUME TOTAL BANKFULL SITE VOLUME 
LOCAT l ON TYPE A (m3) B (m3) C (m3) m3 WIDTH ( f t )  LENGTH ( f t )  AREA (m2) m3/100m2 ................................................................................................................. ................................................................................................................. 

LTS I Shipley Bay C3.3 5.4661 15.4707 154.0801 175.0169 55.0 667 3408 5.14 
LTS I I Sal mon Bay C 1 30.2742 0.6880 95.6241 126.5863 35.7 353 1171 10.81 
LTS I l l  KadakeCr. C3 23.6364 0.0000 161 .3589 184.9953 73.0 61 2 4150 4.46 
LTS I V  Hobart Bay C 1 30.5588 0.2865 37.0076 67.8529 37.5 347 1209 5.61 
LTS V Secur i ty  Bay C1 19.7205 0.0000 36.4612 56.1817 50.0 58 1 2699 2.08 
LTS V I  Salmon Bay C1 27.9648 1 3.0779 34.0728 75.1155 61.1 390 2214 3.39 

V 
LTS V I I  Kadake ~ r .  C1 9.5126 0.0000 17.6342 27.1468 50.0 638 2964 0.92 

0 



LARGE WOODY DEBRIS INVENTORY PROCEDURES 

The o v e r a l l  purposes of t h e  woody debris por t ion  of t h e  v e r i f i c a t i o n  
ca rd  were t o  determine, f o r  each channel type:  

1. The volume of Large Woody Debris (LWD) t h a t  t y p i c a l l y  occurs within 
each channel type.  

I n  ordes  t o  manage LWD, w e  need t o  know how much occurs n a t u r a l l y  
within t h e  stream channel. Our genera l  approach t o  d e b r i s  management i n  t h e  
p a s t  has been t o  assume t h a t  i f  w e  can maintain n a t u r a l  loading l e v e l s ,  w e  
w i l l  not  a f f e c t  h a b i t a t  o r  channel s t a b i l i t y .  Therefore, w e  need t o  have some 
idea  how much needs t o  be provided t o  t h e  channel.  Lacking information on 
input  r a t e s  (volume p e r  u n i t  time), w e  w i l l  have t o  make some assumptions 
about input  frequency and s to rage  ~ e s i d e n c e  t i m e .  By determining LWD volumes 
i n  s e v e r a l  samples f o r  each CT, w e  should be able t o  approximate how much 
mate r i a l  occurs within each CT. 

2. What s i z e  and/or grouping of LWD remains s t a b l e  i n  t h e  channel over 
t i m e  and is  most e f f e c t i v e  i n  providing. pool h a b i t a t  and channel s t a b i l i t y .  

Besides knowing how muck LWD occurs within t h e  CT, w e  need t o  know 
what s i z e  of mate r i a l  is e f f e c t i v e  i n  c r e a t i n g  h a b i t a t  and maintaining channel 
s t a b i l i t y .  J u s t  providing LWD volume i n  an amount equivalent  t o  n a t u r a l  
loading is  not s u f f i c i e n t .  W e  must provide mate r i a l  i n  those  ranges which w i l l  
hang up i n  t h e  channel and c r e a t e  t h e  e f f e c t  ( i .e . ,  h a b i t a t  s t r u c t u r e s  and 
b a n k b e d  s t a b i l i z a t i o n )  t h a t  w e  a r e  t r y i n g  t o  mimic. Therefore, w e  need t o  
h o w  what s i z e  range of m a t e r i a l  genera l ly  remains i n  s to rage  within each CT, 
and how much of t h i s  key-sized mate r i a l  occurs n a t u r a l l y .  

3. How much pool h a b i t a t  is assoc ia ted  with LWD. 

I f  w e  a r e  going t o  consciously decide t o  maintain less LWD than 
n a t u r a l  i n  any given CT, w e  need t o  have soma idea  of how much h a b i t a t  (and, 
thereby, f i s h )  w e  a r e  s a c r i f i c i n g .  It  is t h e  f e e l i n g  among f i s h e r i e s  
b i o l o g i s t s  t h a t  pool h a b i t a t  is t h e  most l i m i t i n g  f a c t o r  i n  determining 
h a b i t a t  c a p a b i l i t y  f o r  coho. Coho r e a r i n g  is  l u t e d  by a v a i l a b l e  low-flow, 
winter  h a b i t a t .  Low-flow, winter  h a b i t a t  means pools.  Forest  management w i l l  
p r imar i ly  a f f e c t  those  pools c rea ted  o r  a ssoc ia ted  with LWD. I f  w e  can 
d e t e d n e  how much pool h a b i t a t  i s  assoc ia ted  with LWD, w e  could es t imate ,  or 
a t  l e a s t  evaluate ,  how much h a b i t a t  may be l o s t  i f  w e  reduce LWD loading 
and/or charac te r  i n  t h e  channel. 

The fol lowing pages provide poss ib le  values t o  be obtained dur ing t h e  
ana lys i s  along with techniques t o  ob ta in  thew. 

TOTAL VOLUME 

Volumes i n  ind iv idua l  s i z e  c l a s s e s  w i l l  be c a l c u l a t e d  using t h e  Doyle 
log volume formula: 

V g A n a * L  
where Am = cross  s e c t i o n a l  area  of midpoint of l o g  

L = length  of l o g  

Knowing t h e  number of p ieces  i n  each s i z e  c l a s s ,  w e  could f a c i l i t a t e  
t h e  c a l c u l a t i o n  of volume i n  each clump assoc ia t ion  by modifying t h e  Doyle 
formula t o  read : 

K = A m * L m  
where K = volume of each l o g  i n  t h a t  s i z e  c l a s s  ( d l  



Am = cross  s e c t i o n a l  a rea  a t  midpoint of diameter class(m2) 
Lm = midpoint of length  c l a s s  (meters) 

Theref o re  : v - K * (number of p ieces)  

which w i l l  y i e l d  values f o r  volume i n  each s i z e  c l a s s ,  by clump assoc ia t ion ,  
i n  cubic  meters. 

The K values f o r  each s i z e  c l a s s  are :  

Several  s t u d i e s  a t  Oregon S t a t e  Univers i ty  have used t h i s  method of 
debr i s  clump categor iza t ion,  and have found it t o  be simple t o  use i n  t h e  
f i e l d  and very e f f e c t i v e  a t  descr ib ing t h e  d i s t r i b u t i o n  of d e b r i s  within a 
stream reach. In t h e  f i e l d ,  when a worker comes t o  a debris clump, a t a l l y  
mark is  made t o  keep a count of t h e  number of t h a t  type of clump found within 
t h e  study reach. The debr i s  p ieces  a r e  then measured and recorded i n  t h e  
proper s i z e  box next t o  t h e  appropr ia te  clump t y p e . l e t t e r .  



Each p iece  of d e b r i s  i s  en te red  i n  t h e  proper s i z e  category box 
on t h e  debris t a l l y  shee t  next t o  t h e  appropr ia te  clump a s s o c i a t i o n  

des ignat ion ( A , B , C , E ) .  The clump a s s o c i a t i o n  types  were def ined a s  fol lows:  
A. Single  p lece  of d e b r i s .  
B. Loose assoc ia t ion  of debris, independent of number of p ieces ,  

t h a t  a r e  not c o l l i n e a r  i n  o r i e n t a t i o n  o r  t i g h t l y  packed and 
genera l ly  do not t r a p  smal ler  d e b r i s  p ieces .  

C. Complex d e b r i s  jams, inc luding both  s i n g l e  and m u l t i - t i e r  jams. 
E. Root wads. A l l  p i eces  of d e b r i s  with roo t  wads were double 

t a l l i e d  with a  mark being put  alongside t h e  E i n  t h e  appropr ia te  
s i z e  c l a s s .  This was done t o  determine t h e  importance of root  
wads i n  anchoring d e b r i s  i n  c e r t a i n  channel types .  

When a  pool was encountered a  t a l l y  mark was a l s o  put  alongside t h e  
appropr ia te  d e b r i s  type  and a  t a l l y  kept on t h e  t o t a l  number of pools.  
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RIPARIP,N VEGET,?\T13N SJFWE'i'S, LTS i - V I  I I, 1333 

A t  sach sample s i g h t  a b r i a f  v i s u a l  survay was conductad s n  th-. t a l  i 
sh rub / fo rS  l a y e r r  o f  p l a n t  spac ies  =cur i ng  w i t h  in  +:la r i p a r i a n  zone 011 =ach 
s i d e  o f  t h a  channel. There i s  c u r r e n t l y  s m e  d i scus3 ion  as t o  t h a  aef i n i t i o r ~  
o f  r i p a r i a n  zones on  t h a  Tongass. Becausa o f  t h e  abunda~ice o f  ,vat?r, a n d  t-19 

d i  f f  i c u l  iy i n  d i 5 t i n g u i s h  ing  k t ;veen s t ream- in f  l  usncsd and ? r ? c i  ? i + 3 - t  ioc- 
i n f l uenced  vege ta t i on ,  i t  i s  u s u a l l y  q u i t e  d i f f i c u l t  i o  r 2 8 d i l y  depriri- ins 1:)- 
boundary o f  t h e  r i p s r  i a n  zone. For  t h e  Long Ternr S i gh f  5 ,  t h e  r i i i a r  i an rl;n? 
was i d e n t i f i e d  as t h e  a rea  beg inn ing  i r m e d i a t e l y  ad jacen t  <-o Sha ch3nn::l 3'1d 

exkending outward u n t i l  t h e  t a t  l  sh rub / f o rb  l aye r  became v i s i b l y  !nor2 
homogenous. These p l a n t s  t and  t o  t a p e r  o f f  a s n o r t  d i s t s n c d  f r ~ i ; ~  t h e  s t r ? ? ~ n ,  
o f t e n  w i t h  i n  3 t o  15  fee+. However, i n  a l a r s e  f i 0 3 d p l z i ; i  s i t u a t i c n  i t  ~n.a;, bs 
d i f f i c u l t  t o  de te rmine  t h e  obv ious  e d p  o f  t h e  r i p a r i m  zone, wh i c$  i n  is?? 
cases was sxtended up t o  45 f a e t .  "fh i l e  t h e  presance of  i h e  ~ r a d a n  i a 3 n t  tr% 
species, S i t k a  Spruce (P i cea  5 i t c h e n s i s )  and t r z s - s i z e d  r e a  dl d e r  ; ,A,! n i: 
r ub rPa )  was nofed, no  a t t zmp t  was r;lad& t o  i danP i f y  t h e  ?n:irs SiP:<a CprtIc3 
dominated r i p q r i  an zone, wh i ch  would be an undertsl< i n g  f a r  b3ycnd th? 5;'3pC-' ~)i 
i h a s a  surveys. Instead, a t t e n t  i o n  was focused on t h e  unda rs to f y  speci as 
p rasen t  w i t h  i n  f i e  r i p s r  ian  zone on sack s i d e  o f  t h e  channel.  



Constancy of Riparian Vegetation 
LTS I - LTS VIII, 1989 

CONSTANCY (% plots containing species) 

SPECIES # 
.See next page for species. 



SPECIES OCCURANCE I N  THE RIPARIAN ZONES OF LTSI - LTS8, 1989 

C = Constancy (Percen t  of p l o t s  c o n t a i n i n g  the .  s p e c i e s )  
N = N u m b e r  o f  P l o t s  a 16 ( 8  s i t e s  x 2 stream b a n k s l s i t e )  

~III~-=~~===~PIP~.I.I-=-==~~~=I-I)I=~.-~=P~~-=IPIP~--P=~~~ 

SPECIES COMMON NAME SCIENTIFIC NAME # PLOTS C 
IJTJMBm F O r n  ON 
PII~IuI~IIUIIUIInUIIUunII~IuIIII-IIuIIIIIII~I.IIII~I~I~~~ 

1 S i t k a  s p r u c e  Picea sitchensis 16 10 0 
2 Salmonberry Rubus s p e c t a b i l  i s  1 4  87.5 
3 Devils Club O p l  opanax h o r r i  dum 12 75.0 
4 Lady Fern  Athyrium f i l i x - f e m i n a  11 68.8 
5 Red Alder a n u s  rubra 11 68.8 
6 S t i n k  Cur ren t  M b e s  b r a c t  eosum 9 5 6 . 3  
7 R a t t l e s n a k e  Root Prenanthes a l a t a  8 50 .0  
8 Deer Berry  Maianthemum d i l a t a t u m  8 50.0 
9 Oak Fern  Gymnocarpi um dryopt  e r i s  7 4 3 . 8  
1 0 Red E l d e r b e r r y  S d u c u s  racemosa 6 37.5 
If Enchanters  Nightshade Circaea aapina 6 37 .5  
1 2 Beech f e r n  Tllselypteris p h e g s p t e r i s  4 25.0 
13 Foam Flower T i a r e l l a  t r i f o l i a t a  3 18.8 
14  Skunk Cabbage &ysl chi t um ameri can unr 3 18.8 
15 Stream V i o l e t  V i o f  a g l a b e l l a  2 12.5 
16 Goats Beard Aruncus syP v e s t  e r  2 12.5 
$7 Clasping Twisted S t a l k  S t r e p t o p u s  amp1 e x i f o l i u s  2 12.5 
1 8 F a l s e  BePl ibs re  Veratnun vi ri de  1 6.25 
1 9  Bedst  r a w  Galium s p .  1 6.25 
2 0 Rosy Twisted S t a l k  S t r e p t o p u s  r o s e u s  1 6.25 
2 1 Highbush Cranberry Viburnum edul  e 1 6,25 
2 2 Cow P a r s n i p  Hesacleuin lasaa tm 1 6 . 2 5  
2 3 Red Osier Dogwood Cornus st01 o n i f  era 1 6 25 
2 4 F i v e  Leaf Bramble Rubus pedat u s  1 6,25 
25 Grass Gramineae 1 6.25 
====I=I==I======~U==-II=I=====~~====I~=====~====I=~-===~~~=~===~== 
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CHANNEL TYPE VER I F l CAT 1 ON PROCEDURES 

F i e l d  verification consists of  sampllng representat ive areas of a given 
channel type segment f o r  t he  taxoncmic u n l t  d i  f f e r e n t l  a. The primary purpose 
of th i s samp l I ng i s t o  ver l f y  t h a t  channel type mapp i ng, based on aer 1 a l 
photograph i c  I n te rp re ta t i  on, I s accurate. The secondary purpose of f i e l  d 
ver l f I c a t  ion I s  t o  character f ze key physl cat features of  channel type 
c l a s s i f i c a t i o n  u n l t s  by f l e l d  data on representat lve stream segments. These 
data w l  l l help def lne c lass l tml ts  fo r  channel type unl ts.  

S i t e  selection: A l l  verification sampllng i s  performed using 
I1representatl ven s I t es  t o  character lze the physi cal propert  les of  an e n t i r e  
channel type segment (hereaf ter  re fe r red  t o  as "segmentfl). The term flsitell 
r e fe rs  t o  a short  channel area which I s  a representat lve subset o f  the e n t i r e  
segment, and whlch i s  used as the sampllng uni t .  The representat lve sample 
s i t e  I s  a channel area whlch has physical features t h a t  occur most f requent ly 
f o r  the segment belng sampled. These features, whlch are present or  absent 
w i th in  the  segment as a whole, have the  same occurrence frequency i n  the  
s i te .  The predominant range I n  physlcal dimensions t h a t  occurs fo r  key 
features throughout the segment also occurs i n  a s lm l l a r  manner w i th in  the 
s i te ,  Th%s s i t e  a lso demonstrates the  same spat ia l  patterns o f  features 
which occur over the e n t i r e  segment. fhe s i t e  1s not necessari ly uniform I n  
I t s  physical eharacter lst fcs.  Rafher, t he  va r ia t i on  I n  these charac ter is t i cs  
occurs I n  an amount and pat tern slmf l a r  t o  t h a t  o f  the e n t i r e  segment. 

The represewtatlveness o f  each s f f e  Os determined before any data col l ec t l on  
occurs. S l t e s  wh lch have been extens9 vel y d l  sturbed by road construct ion, 
mining, recreation, o r  other devel opmenPs are not t o  be sampled. S I tes t h a t  
are t o  be samp l ed wh l ch occur downstream o f  such developments shou I d be noted 
as such on the  data card. S i t e  representativeness I s  f i r s *  assessed by 
se lect ing wpotenfialtl sampllng s i t e s  I n  the o f f i c e  p r i o r  t o  f l e l d  work. I n  
the  f I e l  d, each potent1 ai s i t e  I s  assessed by conducti ng a br I e f  ground 
survey of several hundred meters of  the segment t o  determine how we1 l the 
potential s i t e  represents the  segmenf, Only a f te r  s i t e  represenPativeness 
has been eonf I rmed, does sampl i ng beg l n. 

The length o f  each sample s i t e  I s  Oo be the  sherPer d l  stance o f  the  
f o l  lowing: 1 )  a =ho p o o l / r l f f  l e  sequence; 2.) 50 meters long i f  the channel 
bankful l w i  dth i s  less than 10 meters; o r  3 )  100 meters long i f t he  channel 
bankf ul l w i dth I s  greater than 10 meters. Samp l I ng i s  t o  onl y occur a t  l ow 
flow stage, which I s  one-third or  less of  the  bankful I stage. 

Date : 

vcu: 
Segment: 

S l te: 

Record as a s i x  d i g i t  number using a year-month-day 
format 

Record the  three d i g i t  VCU number . . 

Record the three d i g l t  number 

Record the Long Term Sf t e  Number 



Area: Record the  standard Area number: 
S t i k i n e  Area - 02t 
Chatham Area - 03  
Ketch i kan Area - 0 5 

1988 Amendment: 
Ranger D i s t r i c t :  Record the  standard Ranger O l s t r l c t  number. 
Petersburg - 0 10 S i t k a  - 0 10 Craig - 010 
Wrangel l - 0259 Hoonah - 0 a Ketch i kan - 0 20 

Juneau - OM Thorne Bay - 0 40 
Admiralty NM - Oa+* 

Management Area: Record the standard three character TLMP Management Area 
l abel 

S ubsect 1 on: Record  t h e  two d i g i t  subsec t ion  number ( f r o m  t h e  
i I -  watershed f l e l d  map) 

I Quarterquad: Record t h e  name o f  the USGS quarter-quadrangl e  wh ich 
covers We sample s i te .  The name should be the same as 
t h a t  a t  t he  bottcm r i g h t  hand slde of t he  USGS quad. 

Stream Name: Record the stream name f o r  the  drainage basin containing 
t h e  sample sfte. 

I 
I AOFdG Number: Record the  ADFBG number f o r  the stream segment as i t  
I 
I .  appears i n  the ADFG Anadrmous Waters Catalog. 

, Aer I al Photograph : Record the  year, f l i ght l l ne number, r o l  l number, and 

photo number o f  the aer i al photograph cover i ng the s l  te .  
The f l i g h t  year i s  t he  l a s t  two d i g i t s  o f  the year (1984 
= 8 4 ) .  The I f n e  number I s  an alphanumeric two 
charac ter  label. The r o l l  and photo numbers are one 

< and three d i g i t  numbers, respect ively.  

f 
Camera Photo: Record the three d i g i t  upstream and downstream f i  lm rot 1 

i ,  number. To establ ish the r o l  1 number take one or two 
p lc tu res  of  a sheet o f  paper with the r o l l  I d e n t i f i c a t i o n  
number pr l nted on f t. The r o l  I I dent l f i ca t  ion number I s 
I ncreased sequent1 al l y f o r  each new r o  l l o f  f I l m. 

Record  t h e  two  d l g l t  number o f  t h e  upstream and 
downstream sampl e s i t e  photographs taken i n  the 
appropriate space. The number I s  taken from the camera 
counter, 

Prel lmlnary 
Channel Type: Record the  channel type assigned dur lng premapping t o  the  

segmen-f being sampled (taken from the aer ia l  photo), 

Final Channel Type: Record the f fna l  channel type (determined a f t e r  f i e l d  
v e r i f  i ca t lon  and f inal  cor re la t ion) .  

Water Temperature: Record the  water temperature i n  degrees celsius. 



A l r  Temperature: Record the  a l r  temperature I n  degrees celsius. 

Weather : Iden t i f y  the weather condlt lons dur lng the v e r l f i c a t l o n  
( f o r  example, ra in ,  sun). 

Time: Recerd the t ime ~f day the sample was taken. 

AdJacent Landform: Record the  predomlnanP landform f o r  both the  l e f t  and 
r l g h t  banks over a m i  nlmum o f  10 acres (except as noted 
below). I f  more than one d l s t l n c t  l andform occurs along 
the s i t e  bank, record the landform occupying the greatest 
I ength o f  t he  s 1 te. Landf orms are dei 1 neated us i ng the  
R-10 Landform Legend. I n the of f  ice, they are determ i ned 
f r o m  t h e .  a e r i a l  photograph w l t h  t h e  mapping box 
contal n l  ng the sl te.  To determf nf ng the 10 acre s fze on 
an aer la l  photo, conslder an area contalned w i th ln  an 
lmaglnary rectangle In  whlch the channel I s  one of the 
shor t  s l  des and one o f  the  long sD des extends away from 
%Re channel a distance suff  i c l e n t  t o  conPai n 18 acres 
02.25 Inch by 1.0 Inch area on 1:15,840 aer ia l  photos). 
Landforms are v e r l f f e d  i n  the f i e l d  by observing landform 
slope, r e l i e f ,  dlssectlon, and landscape pos i t i on  
characteristics. 

The only  excep t ion - to  the  10 acre minimum s ize r u l e  I s  
when an al i IuvSal f l o o d p l a i n  o r  r l v e s  -terrace occurs 
d l r e c t i y  adjacent t o  the  channel, I f  t he  f loodpla in o r  
r lver  te r race  averages greater t h a t  30 fee t  (10 meters) 
I n  width, and I s  contlnuous along the  bank, then record 
t h e  r e s p e c t f v e  landform as a f l o o d p l a i n .  I f  t h e  
f loodp la in  or  r l v e r  ter race I s  d9scontinuous, o r  averages 
l ess  than 30 fee t  I n  wldth along the bank, note i f s  
presence I n  *he l@hments,ll but  Ignore i t s  presence fo r  
landform i d e n t l f l c a t l o n  and consider the  18 acre area  
extending above the  f loodpla in or  r l v e r  Perrace. 

Canopy Type: Record the predanlnant canopy type f o r  both the l e f t  and 
r i g h t  banks over a mlnlmum .of 5 acces. I f  more than one 
d l s t l n c t  canopy type occurs along a s i te ,  record the 
canopy type occupying the  greatest length of the s i t e .  
Canopy types are i d e n t i f  led using the Tongass National 
Forest - Chatham Area Canopy Type Legend. The canopy 
t y p e  i s  determined I n  t h e  o f f i c e  from t h e  a e r i a l  
photograph having the  e f f e c t i v e  area csnfalning the  s l t e .  
It [Is v e r l f l e d  I n  the f i e l d  by observing canopy crown 
e l  osure, species composiPlon, and s l  t e  productivity 
characterIst1cs. 

P l  ant Asssct a t lons 
and Vegetatl on: Record  t h e  predornlnant P I  a n t  Assocl a t l o n  ( P A )  o r  

vegetal ion species sccurr lng on the l e f t  and r i g h t  banks, 
respect lvely.  These c i a s s i f i c a t l o n s  or  I den t i f i ca t i ons  
are made whi le doing the sideslope angle. Record the 



numer l c  code (see be1 ow), t h e  percent of  coverage each 
code provides, and the distance t h a t  cmmunlty extends. 
The vegetatl  ve t ransect  length 1 s the  same as tha t  fo r  
side slope, 230,. 

I f  the vegetation community I s  not' an l d e n t l f i e d  p lan t  
associ  a t  i on, then r e c o r d  t h e  predom f nan t overstory, 
understory, and groundcover vegetat ion specl es usi ng the 
appropr i a t e  n umer i c codes ( see "Vegetation Codes fo r  
Nonforest PI  ant Assocl a t  ionsN). For each spec! es, record 
the f o l  low lng: 

Specie: record the  specie code. 

Cover: record the  canopy coverage i n  percent. 

The subsequent columns are used t o  record any additional 
vegetation community breaks I n  the same fa& ion along the 
ZOO f o o t  transect. Record the  d l  stance from the channel 
where the  breaks occur. I f  the vegetative cmmunity does 
no t  change beheen the  stream and 200 f e e t  of  It, then 
record 230 fee t  as the distance under PA $1 

S 1 t e  D 1 sturbed: Record whether the  s i t e  has been disturbed by management 
a c t  i v 1 t l es o r  catastroph l c  natural processes. "YES It I s 

I c l r c l e d  I f  a s i t e  has one o r  more o f  the  fo l  lowlng 
character fs t lcs :  

I a. Any obvious t r e e  f a l l i n g  (selection c u t t i n g  or 
I. c learcu t t ing)  has occurred w i th in  100 fee t  on a t  

leas t  one side o f  t he  channel e i t he r  immediately 
adJacent t o  or immedial-ely upstream of the s i te .  

b. More than 25 percent o f  the upstream basin area i s  
covered by second growth vegetation less than 30 
years 01 d. 

c. Blowdown o r  mass erosion a f fec ts  more than M percent 
sf the e n t l r e  segment. Upper bank s l l d l n g  and debrls 
t o r ren ts  I n  headwater o r  t r i b u t a r y  channels also 
qua1 1 f y  as s i t e  d 1 sturbance and shou l d be noted, 

I f  mYESw I s  c l rc led,  note i n  the COMMENTS what type of 
dlstutbance occurs. 

Sideslope Length 
and Ang l e: Record the  adlacent sldeslope distances and angles fo r  

I each stream bank, RIGHT and LEFT, along a 200 foot 
! ..- t r a n s e c t  l a1 d ou t  perpendlcul ar Po the channel banks. 

S lope d ls tances  and angles a r e  recorded a long t h e  
t r a n s e c t  a t  each s l g n l f l c a n t  change I n  slope. Slope 
dlstances are recorded opposite RIGHT and LEFT DISTANCE 



and s lope angles o p p o s i t e  nANGLE.tl S lopes may be 
recorded as e i t h e r  p o s i t i v e  or. negative, no sign w i l l  be 
assumed t o  be p l  us, an upward slope. 

Trap Results: Mlnnow t r a p s ,  b a l t e d  w i t h  f 1 sh eggs, are set  f o r  a 
minimum o f  30 minutes. When t h e  s i t e  sample i s  
completed, t h e  f l s h  a r e  enumerated by species, and 
recorded by catch per trap. 

Stream Gradlent: Record the  stream gradient. Gradient i s  measured over a t  
leas t  two p o o l / r i f f  l e  ( o r  g l  l d e / r i f f  l e )  sequences. 

The sampler -stands a t  the  water I s  edge and f l ags the1 r 
eye height  on a piece o f  overhangtng vegetation. They 
then walk as .far down the  s i t e  as possibl e, keeping the 
f lagging v is ib le ,  and stand a t  t h e  waterts edge. The 
gradient I s  determined by s igh t i ng  on the f lagging wi th  
t h e  c l  lncmeter wh l l e  standlng st ra lght ,  Th i s  number i s  
recorded t o  the nearesP 0.5 percent. 

I nc i s l sn  Depth: 

Substrate: 

Record the  appropriate Onctsion depth c lass separately 
f o r  each bank. The IncIsOon depth I s  the  dlstance 
between %he channel boktun and the  top s f  t he  upper bank. 
I n  entranched channels, the stseambank and the  va l ley  
wal l may coincide. Estimate a ' representat l  ve sect 1 on o f  
each bank using a range Pfnder. 

Record t h e  percentages o f  t he  substrate s i  r e  c l  asses 
oppos? t e  the1 r respect i ve names. Per.centages shou l d be 
to ta led  t o  check f o r  posslble calcul  a t lon  errors.  

Channel Pattern: Record t h e  r e 1  a t 1  ve p r o p e r t  Ion  o f  channel pa t te rns  
oeeurrlng over the  e n t i r e  sampling sDte length. 

a. S i n g l e :  Channels hav ing  one s l n g l e  channelway 
wi th  a s lng le  thalweg t h a t  general ly p a r a l l e l s  the 
banks. Side channels or  overflow areas cover less 
than 10 percent of t he  s i t e  bankful I width. 

b. Mult fple:  Channels having more than one channelway 
o r  flow path occurr ing w l t h l n  the  bankful l area which 
cover greater than 10 percent o f  the  s i t e  bankful l 
width. These channels s t i l l  have a s lng le  thalweg 
over most o f  t h e i r  length, but  the tha l  weg of ten has 
shorter meander wavel engths than the  bankf u l  l channel 
meander wavel ength . 

e. Braided:  Channels hav ing  numerous f Iowpaths, 
d S scont l nuous th a1 weg, and extensl ve bar and r l f P l e 
deve 1 opment. 



Bank Control : Choose a streambank composition which best  t y p l f l e s  
the e n t f r e  segment. These are: 

a. Bedrock: channels contained w l t h l n  rock wa l l s  or  
wi th  extensive outcropping along the  banks and bed 
(g rea te r  than 15 percent o f  t h e  channel length 1.  

b. Mfxed: Channels c o n t a i n e d  w l f h l n  a mlx ture o f  
c o l l u v l a l ,  a I I u v I a l ,  and bedrock m a t e r i a l s  w i th  
cons I s t e n t ,  b u t  n o t  extensi ve, bedrock occurrence 
w l t h l n  t h e  banks o r  bed (2-15 percent o f  t h e  channel 
length 1. 

c. A l  luvium: Channels c u t  I n t o  a l  luvium w i th  only very 
In f requent  bedrock occurrence i n  the  banks and bed 
( l e s s  than two percent of t h e  channel length).  

Stream Geometry: Stream geometry measurements a re  taken along a cross- 
sect lon t h a t  I s  located a t  a s t r a i g h t  sect lon o f  t he  s l t e  
and t h a t  i s  representative o f  the widths and depths 
occurr ing w I t h  i n  t h e  s l te ,  Locate it away from local 
constrictions such as large woody debr is  accumulations, 
bedrock const r  l c t  l ons, o r  l arge bou l der accumu I a t  l ons . 
I f t h e  above ment loned condl t lons cannot be located, 
notes ' to t h a t  e f f e c t  should be recorded I n  t he  comment 
sect f on. 

D l  s t 1  n c t l v e  h i g h  w a t e r  marks  such as consistent 
exposures o r  raw bank mater ia l ,  s l g n l f  i can t  breaks In  
slope on t h e  banks and change from presence t o  absence 
o f  hyd rophy t  l c o r  disturbance vegetat ion are used t o  
d ls t lngu lsh  t h e  mean annual h igh water leve l .  

Bankf u l  l W i  dth and Depth. Record the bankf ul l w I dth and 
depth. Bankf u l  I w l d t h  and depths are measured us1 ng a 
100 f t .  tape measure and a s tad ia  rod. 

Act lve width:' Act ive wldth I s  t h e  width o f  t h e  channel whlch contalns 
water a t  t h e  t ime o f  sampl 1 ng. 

Avai lab le  Spawning 
Area ( & A ) :  Record t h e  percent o f  t he  a c t i v e  surface area which Is 

ASA, Th is  I s  a v lsua l  est imate t h a t  i s  made t o  the 
n e a r e s t  5%. On I y 18good18 qua1 i t y  o r  b e t t e r  ASA I s  
I nc luded  I n  t h l s  e s t f m a t e  (do  n o t  I n c l u d e  marginal 
habitat). 

& A  I s  t h a t  area o f  t h e  stream bottom used by the  f ish t o  
spawn. A hard and f a s t  d e f l n i t l o n  o f  gravel sizes or 
water velocities t h a t  go together t o  qua1 i f y  as spawning 
gravel I s  n o t  possibl  e. Depending on what a stream has 
t o  o f f e r ,  d i f f e r e n t  gravel s lzes and water v e l o c i t i e s  may 
be used as spawnlng gravels. 



Slze and Shape - Ideal ly,  gravels should be we1 l rounded 
and a p p r o x i m a t e l y  1.0 t o  6.0 inches I n  diameter, 
However, t h e  s i z e  o f  f i s h  using the  gravels must be 
considered. Smal l  res ident  t r o u t  may prefer  t o  spawn In  
gravels less than 1.0 inch I n  diameter, whl le large k ing 
salmon can successful ly work gravels 8,O t o  10,O inches 
On dl1 mete r .  i f  the  gravel s are open enough, the  eggs 
may s e t t l e  i n t o  them without necesslty of  the f i s h  movlng 
the  gravel. 

Flne Sedlment Content - Spawning gravels should contain 
1 l t t l e  f lne mater ia ls  ( less  than 2.0 mm I n  size).  When 
gravels wlth low f l n e  content are dug Into, the  water 
pass ing over  t h e  s i t e  c lears  rap id l y  I f  it has been 
discolored by +he digging. Gravels conta in ing much f l n e  
mater ial  d isco lo r  the water when they are moved by a foot 
o r  shovel. In these areas, t he  water o f ten  takes several 
seconds t o  c lear  t o  I t s  normal state, even In  rap id l y  
f lowlng areas. 

~ p a s t ~ o n  - Spawnfng gravels are easi l y  moved when f l e l d  
personnel walk on them. Grave! s may be canpacted due t o  
shape (angu 1 ar, f I at ,  n o t  rounded) o r  sedimentation 
( f l ines  f l l l  I n  I n t e r s t i c e s  and form " s o l l d m  mass). 
Gravels t h a t  move very l l t t l e  when walked on and are hard 
t e  d i g  by hand are  obviously dt f f9cul- t  f o r  salrnonlds t o  
eenstruct redds In, and o f ten  do net  al low s u f f l c l e n t  
water t o  pass through the gravel l n t e r s t f  ces t o  perrni t 
good egg and a lev in  survival .  

Water Fl en - l ntragravel water flows are onl y guessed a t  
by f leld personnel l ~ o k l n g  aP surface water flows, gravel 
f li rag content, and gravel cmpact  f on. Campacted gravel s 
w l t h  large amounts of  f ines  probably have very poor 
InPragravel water flows, l ikewise gravels located aP t h e  
botfom o f  a large deep pool. Conversely, areas wlth 
loose, eas i l y  worked gravel wOth l i t t l e  f i n e  material I n  
f a s t  f lowing sections o f  a stream probably have excel lent  
fntragravel water flows. 

Available Rearing 
Area ARA: Record the  percenP o f  the  ac t i ve  surface area which i s  

ARA. Th ls  I s  a v isual  estimate t h a t  I s  made t o  t h e  
nearest 5%. 

Rear ing area i s  t h a t  p o r t i o n  of  %he a c t l v e  stream 
channel t h a t  cenfaDns adequate food and cover f o r  
sustalntng Juveni le salmonlds. Good rear ing  area i s  most 
ofPen I d e n t i f l e d  by the  presence of low flow v e l o c l t l e s  
and, s i  gn D f  I cant amounts of cover such as undercut banks 
and large stable organic debris, and deepwater areas t h a t  
j uven l  l e sa l  moni ds can overw i n t e r  In. Proximity t o  
r l f f l e  areas generally assumed t o  be food producing areas 



shoul d a l  so be cons1 dered. A shal low water, gravel 
bottom r i f f l e  wlth l i t t l e  instream cover (remember: depth 
i s  cover) exemplif ies poor rear ing hab l ta t  I f  I t  I s  not  
associated with areas t h a t  provide cover. 

Record t h e  percent of  the  ac t i ve  surface area wh lch I s  
pools. Th I s  I s  a visual  estimate t h a t  I s  made t o  the 
nearest 5%. 

A pool I s  a por t lon  of the  ac t lve  stream channel with 
water deeper than t h a t  w i th in  the surrounding areas, and 
o f ten  wi th  reduced current  veloci ty,  wh lch i s  frequent1 y 
usable by f i s h  f o r  r e s t i n g  and cover. Generally, the 
water surface gradlent Is lower (1.e. f l a t t e r )  over the 
pool than t h a t  o f  t h e  surrounding water area. The 
channel bottom a t  t he  downstream end o f  the pool I s  
marked by a negat ive  e upslope) gradient (Wester 
Dlvlslon, American Flsher les Society,. 1985, Bayha and 
Gabrefrsen, 1979). 

Mean Pool Oepth 
(P. Depth): Record the  mean depth f o r  al l pools i n  the sample s l te .  

Use the same measurement u n i t s  i e .  fee t  or meters) 
used f o r  STREAM GEOMETRY. Record t h  i s  value t o  the 
n e a r e s t  0 .1  m o r  0 . I  f t ,  as app rop r ia te .  ThIs 
measurement I s  made by determ i n i ng the  mean depth fo r  a l  l 
poo ls  I n  t h e  sample s i t e ,  and then determining the 
overa l l  mean from these separate means. 

Transect Distance: Record the length o f  the  sample s i t e  i n  feet. 

Average Key Piece 
D l  meter :  Record the  modal dlaneter of  the  LOO key pfece I n  inches. 

This s lze I s  determlned by not lng the diameter s ize c lass 
i n  the  LOO Tal l y  wh ich has the  greatest number of  c i r c l e d  
t a l l y  marks (see below f o r  explanation). 

Average Key Piece 
Length : Record the modal length o f  the LOO key piece In  feet. 

This s lze I s  determined by not ing the length size class 
i n  t h e  LOO Tal l y  whlch has t h e  greatest number fo r  
c f r c led  t a l l y  marks (see below fo r  explanation) 

The LOO t a l  l y  I s  a transect count o f  al l l a rge  organic 
debrls w l th ln  the bankful l  wtdth of  the channel. The 
transact 1 s conducted over - t he  en t l  r e  s l  te. The LOO I s 
t a - l  l l ed  by average dl  ameter and t o t a l  - length of  each- 
piece. Mlnlmum s lze  t a l  l led I s  4 inches by 10 fee t  I n  
length  un less  It has a r o o t  wad attached. Clump 
association types are deflned as fol lows: 

"AN: Slngle piece o f  LOO 

"9": Loose assocl a t lon  of  debr I s, I ndependent of  the 



COMMENTS : 

number o f  pieces, I n wh ich the  pieces are not 
col lnear  i n  o r i en ta t i on  or  t i g h t l y  packed and 
cemented together by smal l  er  debr i s. 

I1Cn: Debris Jam consist.lng of  mu l t i p le  pieces, 
. . general l y  col 1 near i n  o r  lentat lon, wh ich are 

usual 1 y cemented together by smal l debr 1 s. - 

IeE*: Any piece wi th  a r o o t  wad attached i n  which The 
r o o t  wad I s  acPl ng t o  anchor o r  stab1 l i ze the  
debris piece I n  the  channel. I f  the  r o o t  wad i s  
not  e f f e c t i v e  i n  s t a b l l  l z l n g  the piece, i t  i s  
not  considered an "En type. 

Record any s l g n l f l c a n t  condlt lons or  fac to rs  which may 
a f f e c t  t h e  da ta  co l  lected,  o r  I t s  i n t e r p r e t a t i o n .  
Observations t o  be noted Include: hlgh r a i n f a l l ,  r i s i n g  
w a t e r  s tage ,  e x t e n s  I ve sed lmenfa t ion  o r  e ros ion ,  
e x f e n s 1  ve b I owdown o r  mass e ros ion ,  presence o f  
anadromous f  l sh, presence o f  poss l  b  l e f  i sh passage 
b a r r  l e r s ,  1 and use condl t l o n s  other than undlsturbed, 
g lac fa l  t i l l  exposed I n  banks or  bed, marine sediments 
exposed I n  banks or  bed, beaver act iv f - ty .  



FOREST PLANT ASSOCTATTONS 

100 TSIIE S e r i e s  T s u ~ a  h o t e r o ~ h y 1 l . a  l i e s t e r n  h c m l r ~ c k  
110 TSIIE/ VACCI /Vaooinlum app .  / b l u e b e r r y  
120 TSHV VACCI/DRAU /Vaaainium s p p .  / b  l u e b c r r y  

/ D r y o p t e r i s  a u s t r l a a a  / s p l n u l o s e  3hieLd-fcrr 
130 TSHW VACCI/ LYAM /Vaca in ium s p p ,  / b l u e b e r r y  

/ L y s i u h i t u m  americanum / skunk  c a b b a g e  
140  TSHWVACCI-OPHO ( ~ I P  /Vacoinium app .  / b l u e b e r r y  

/Qplopanax  h o r r i d i u m  / d e v i l ' s  c l u b  
150 TSBWVACCI-OPHO (MP) /Vaoainium s p p .  / b l u e b e r r y  

/Oplopanax h o r r i d i u m  / d e v i l ' s  c l u b  
160 TSIIW OPIIO /Oplopanax h o r r i d l u m  / d e v i l ' s  c l u b  
170  TSIIW OPBO/ LYAM /Oplopanax h o r r i d l u m  / d e v i l ' s  c l u b  

/ L y s i o h i  turn americanum / skunk  c a b b a g e  

1 110 TStlE/ OPIIO/POHU Oplopanax h o r r i d u d  / d e v i l ' s  c l u b  
P o l y a t i o h u m  munitum sword f e r n  

1 90 TSHV VACCI/POtfU Vauoinium s p p .  b l u e b e r r y  
Po lys t iohurn  muniturn sword f e r n  

200 TSlIE-CIINO S e r i e s  T a u ~ a  h e t e r o ~ h v t l a  Hes t e r n  hemloclc 
-Chamecypar is  n o o t k a t e n a i s  -Alaska c e d a r  

21 0 TSME-CIiNO/VACCI /Vaaainium s p p .  / b l u e b e r r y  
220 TSHE-CIIl4O/VACCIjLYAM /Vaaoinium gpp. / b l u e b e r r y  

/ L y o i a h i t u m  arnoricanum /skunk 

c a b b a c e  

. 250 TSIIE-CI111O/VACC-OPflQ /Vauoinium a p p  / b l u e b e r r y  
/Oplopanax horr idurn / d e v i l s c l u b  

300 PTST Series Picea aitchenai~ S f  tkn 3prr1ce 
305 PISI/MY GA/CAREX /Myr ica  g a l e / C o r a x  /sweet gale/  

s e d g e  
/ ~ l a c u i n i u n !  s p p .  / b l u e b e r r y  
/Salfx ' / w i l l o w  
/Vaacinium 3pp. / b l u e b e r r y  

/Oplopanax h o r r i d i u m  - d e v i l t a  c l u b  
/Vacainium s p p .  / b l u e b e r r y  
-3alix spp .  -wi l low 
/Oplopanax / d e v i l t a  club 
/Oplopanax h o r r i d i u m  / d e v i l f  s c l u b  
/ L y s i c h i t u m  americanum /skunk c a b b a g e  
/ A l m a  s p p .  ( a l d e r  
l C a l a m a g r o s t i a  nutkacnais / P a c i f i c  r c c d & r ~ . s  
/Vaccinium/ / b l u e b e r r y  
t y s i c h i t u m  americanum /skunk c a b b a g e  
Rubus s p e c t a b i l i s  / s a l m o n b e r r y  
M O S ~  s p p *  ~ O S S  



400 MIXED COt4IFER S e r i e s  Mixed C o n i f e r  Mixed  Coni  Per  
410 MXD CON/VACCI  /Vaooinium s p p .  / b l u e b e r r y  

. 420 MXD COlJ/VACCI/ LYAM /Vaooinium a p p .  / b l u e b e r r m y  
/Lys io l r i tum amerioonum /skurlk c o b b o ~ c  

430 HXD CON/VACCI/FACR /Vaooinium s p p  . L b l u e b c r r y  
/ F a u r i a  c r i s t a - g a l l i  /deer  cabbace 

440 !IXD COW LXAM-ATFI / L y s i o h i t u m  americanum / s k u n k  c a b b a ~ e  
-Athysium f l l i x d f e m i n a  - l a d y  f e n  

450 MXD CON/CASWFACR / G a u l t h e r i a  s h a l l o n  /gala1 
/ F a u r i a  c r ia  t a - g a l l i  / d e e r  cabbage 

46 8 IUD C O ~ V  V~GCI-GASH /Vaocinium s p p  / b l u e b e r r y  
/ G a u l t h e r i a  s h a l l o n  l s a l a l  

490 MXD COWCASWLYAM [ C a u l t h e r i a  s h a l l o n  / s a l a l  
/ L y s i c h i t u m  americanum /skunk cabbage 

4 80 MXD CON/CASH /Gaul t h e r i a  a h a l l o n  . / s a l a l  

500 TSME S e r i e s  . T s u ~ . a  ho te rop l iy  l l a  Houn t a i n  hcmlock 
510 TSME/VACCP ' /Vaao inium SDD I / b l u e b e r r y  
520  TSMW VACCI-CLPY / ~ a o o i n i u m  spp. / b l u e b e r r ;  

-Cladotharnnus p y r o l a e f l o r u s  -cop?er bush  
530 TSMW VACCI-CAME /Yaooinium s p p  . / b l u e b e r r y  

-Cass$spe mort ;ensiaoa -Herten.? c a 3 s i o p e  
5 40 TSMW VACCI/ VEVI /Yaooinium s p p .  / b l u e b e r r y  

IVeratruu v i r i d e  / fa l se  h e l l e b o r e  

. 600  PIC0 S e r i e s  Pinua c o n t o r t a  S h o r e  P i n e  
610 PICO/ EMHI /Empe trum nfgrum / c r e w b e r r y  

7 0 0  TSIIE-TIIPE S e r i e s  T s u ~ a  h e f ; e r o ~ h y l l a - T h u j a  sl i c a  ta 
718 TSHE-TBPWVACCI /Vaocinium s p p  / b l u e b e r r y  
720 TSIiE-TIIP W POMU / P o l y s t i a h u m  munitum / s w o r d f e r n  
730 TSI1E-TlIPWVACC%/ %YAM / Vaoa i n i u m  s p p . / b l u e b e r r y  

/ L y s i o h i t u m  ameriaanurn /skunk cabbage 
7 40 TSIIE-THPU OPHO/POMU /Oplopanax horr idurn / d e v i l s c l u b  

0 

/ P o % y s t i c h u m  muniturn / s w ~ r d f e r n  
' 7 5 0  TSHE-TIIP W VACGI-8P190 /Vaoainium s p p  /blueberry 

/Bg lopanax  hor r idurn  / d e v i P s c l u b  
760  TSlIE-TIlPL/ VACCI-GASH /Vaoainium s p p  / b l u e b e r r y  

/ C a u l t h e r i a  s h a l l o n  / s a l a l  
7 7 0  TSHE-TIIP W CASII-LYAM / C a u l t h e r i a  s h a l l o n  /gala1 

/Lysf  c h i t u m  americanum / skunk  cabbage 
7 80 TSHE-TI!P W CASH / G a u l t h e r i a  s h a l l o n  / g a l a 1  
7 90 TSlIE-THPV OPHO/ LXAM /OpPopanax h o r r i d u m  / d e v i l 3 c l u b  

e / L y s i a h i t u m  amerlaanum / skunk  cabbage 

880 PXSI-POTR S e r i e s  PFaca s i t c h c n s i s - P o p u l u s  t r ichocarea 
81 Q PISI-POTH/ ALlJUS PAlnus  s p p .  / a l d e r  
828 PXSI-PBTII/SALIX P S a l f x  s p p .  /wPllow 
830 Pf SI-POTTI/OPllO I O g l o p a n a x  hor r idurn  / d e v i l f 3  c l u b  
040 PTSI-POTR/ ALNUS/OPliO /Alnua  s p p .  / a l d e r  

/Oplopanax hor r idurn  / d e v l l V s  c l u b  
850 PISI-POTIi/VACCI-OPUQ /Vaca in ium s p p  . /bf u o b a r r y  

-0p lopanax  horr idurn - d e v l l l s  c l u b  



VEGETATION CODES FOR NONFOREST PLANT A S S O C I A T I O N S  

ABBRE- 
V I A T I O N  CODE GENUS AND S P E C I E S  COMMON NAME 

ALRU 0 1 ALNUS XUBRA RED ALDER 

A L S I  25 ALNUS SINUATA S I T K A  ALDER 
C L P Y  4 0 CLADOTHAhlNUS PYROLAEFLORUS COPPERBUSH 
C O S T  05 CORNUS STOLONIFERA RED O S I E R  DOCiIJ000 
L U P  E 10 LUElXEA PECTINATA L U m E A  
MEFE 5 5 M W W E S I A  FERRUUIllEA RUSTY MENZIES LA 

OPHO 4 5 OPLOPANAX HORRIDUM D E V I L ' S  CLUB 
RI 60 R I B E S  CURRANT/COOSEBERRY 
RUP A 03 RUBUS PARVIFLORUS T H I M B L E  BERRY 
R U S P  35 RUEUS S P E C T A B I L I S  SALMONQERRY 
S A L I X  20 S A U  SPP. WILLOW 

SARA 
V A C C I  
VAPA 
V I E D  

ATFI 
A m 1  C 
CAB I 
C I A L  
CLUN 
c m 2  

COCA 
DODEC 
EP 
E Q O I S  
FACR 

(2'4 
CEDO 
GEPL 
CECA4 
H E W  

H I M 0  
L I  
LYAM 
MAD12 
MOUN 

SAMBUCUS RACEMOSA RED ELDERBERRY 
VACCINIUM OVAL./ALASKEN. BLUEBERRY 
VACCINIUM PARVIFOLIUM XED HUCKLEBERRY 
VIBURNUM E D U U  HImI BUSH CRANBERRY 

ATHYFtIUM F I L I X - F P I I N A  
ARNICA SPP. 
CALTHA BIF'LORA 
CIRCAEA ALPINA 
C L I K M N I A  UNIFLORA 
C O P T I S  T R I F O L I A  

CORMIS CANADENSIS 
DOOECATHEON SPP. 
EPILOBIUM 
EQUISFNM SPP. 
FAURXA C R I S T A - C A L U  

GALIUM 
CENTIANA DOUGLASIAt4A 
GENTIANA P L G n P E T A L A  
CEUM CALTHIFOLIUM 
HERACLEUM LANATUM 

H I  P P U R I S  MONTANA 
L I S T E R A  
LYSICHITUM AMERICANUM 
MAIANTIf EMUM DIALATATUM 
MONESES UNXFLOM 

OSMORHIZA 

LADY FERN 
ARNICA 
MARSH MARIGOLD 
ENCIiANTER ' S NIGIITSIIADE 
BLUE-BEAD 
T R I F O L I A T E  COLDTIrREAD 

BUNCHBE3lRY DOGWOOD 
SHOOTING STAR 
PIREWEED 
HORSETAX L 
DEER CABBACE 

BEDSTRAW 
SWAMP GENTIAN 
BLUE GENTIAN 
CALTHA-LEr\F A V F J S  
COW P A R S N I P  

MOUNTAIN MARESTAIL 
'WAYBLADE 
YELLOW SKUNK CABBACE 
DEERBERRY 
SI'NCLE DELICI[T  

SWEET C I C E L Y  



ABBRE- 
V I A T I O N  

P AFI 
\ P I W  

PRAL 

PTAQ 
P Y A S  
RA 

CODE GENUS AND S P E C I E S  COI4MON NAME 

76 PARNASSIA Ff MBRIATA CRASS OF PARNASSUS 
77 P I N G U I C U U  VULUARIS COMMON BWITERKORT 
78 PRE?4ANTHS ALATA RA‘XTL.ESNAKE ROOT 

79 P ~ I I D I U M  AQUILINOM W m  BRACKLV FERiU 
8 1 PYROLA A S A R I M L I C E  - WINTERGREEN 
82 RAMR lCULUS BU?TERCUP 

83 RUBUS PEDATUS F I V E - L E A F  BRAMBLE 
84 S A N W I S O R B A  BURNET 
85 S A X I F I U C A  SAXIFRAGE 
8 6 STREBMPUS AMPLEXIFOLIUS . CLASPING TWISTED-STALK 
87 STREPTOPUS ROSEUS ROSY TWISTED-STALK 

88 TIMELLA TRIFOLIATA TBIb 3LIATE FOAMFLOWER 
89 VALERIANA S I T C H E N S I S  SITKA VALERIAN 
90 VERATRUM VIRXDE FALSE HELLEBORE 
9 1 VIOM CUBELLA. STRW VIOLET 
92 VIOLA WCSDORFFIX A M U  V I O L E T  

S P A R S E L Y  VEGETATED MUDFLAT 
ESTWARINE SEDGE MARSHLAND 
MIXED FORB GRASSW.D 

ALPINE MEADOW 

SEISCE AND SPHACNUF.I 
MYRdCA CALE 
SCOtVRINQ RUSH 

BARE ROCK 
BARE AL.LWIUM 
C L W C r n  



LAND USE DATABASE 
ASA I ARA BY "A" CHANNEL TYPE 
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LAND USE DATABASE 
ASA I ARA BY "6" CHANNEL TYPE 



LAND USE DATABASE 
ASA / ARA BY "C" CHANNEL TYPE 



LAND USE DATABASE 
ASA IARA BY "D" CHANNEL TYPE 
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LAND USE DATABASE 
SUBSTRATE COMPOSITION OF A1 CHANNELS 

JLDER 30% 

FINE GRAVEL 5% 

COARSE GRAVEL 5% 

NUMBER OF SAMPLES = 1 



LAND U.SE DATABASE 
SUBSTRATE COMPOSITION OF A2 CHANNELS 

BEDROCK dP/o 

VFGISAND 3% SM.BOULDER 39% 

FINE GRAVEL 3% 

COARSE GaAVEb 3% 

SM.RUBBE 5% 

LG.RUBBLE 15% 

NUMBER OF SAMPLES = 3 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF A3 CHANNELS 

SMBOULDER 30Ye 

BEDROCK 10% 

FINE GRAVEL 5% 
LG.RUBBLE 30% 

COARSE GRAVEL 8% 

SM.RUBBLE 18% 

NUMBER OF SAMPLES = 2 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF A4 CHANNELS 

VFG/SAND 7 

GRAVEL 9% 

COARSE GRAVEL 16Yo 

NUMBER OF SAMPLES = 2 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF A5 CHANNELS 

BEDROCK 50% 

COARSE 

SMRUBBLE 

GRAVEL 

5% 

NUMBER OF SAMPLES = 1 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF A6 CHANNELS 

BEDROCK 26% 

SM.BOULDER 42% 

- COARSE GBAVEL 3% 

SM.RLIBBLE 1 Ooh 

LG.RUBBLE 19% 

NUMBER OF SAMPLES = 2 





LAND USE DATABASE 

SUBSTRATE COMPOSITION OF B1 CHANNELS 

SM.RUBBLE 21% 

COARSE GRAVEL 37% 

LG.RUBBLE 4% 

SM.BOULBER 1 % 

ORG/SILT 5% 

VFQSAND 14% 

FINE GRAVEL 18% 

NUMBER OF SAMPLES = 12 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF 81.5 CHANNELS 

COARSE GRAVEL 22% 

NUMBER OF SAMPLES = 1 



LAND USE DATABASE 

COARSE 

FINE GRAVEL 1 OO/o 

NUMBER OF SAMPLES = 7 



SM.RUBBLE 26% 

COARSE 

BEDROCK 2% 

VFGISAND 4% 

GRAVEL 15% 



. LAND USE DATABASE 

SUBSTRATE COMPOSITION OF 63.4 CHANNELS 

NUMBER OF SAMPLES = 7 

LG.RUBBLE 21% 

BEDROCK 9% 

ORQS ILP 2% 

VFGISAND 3% 

FINE GXAVEL 9% 



LAND USE DATABASE 

SUBSTRATE COMPOSITION OF B4 CHANNELS 

NUMBER OF SAMPLES = 12 

SMBOULDER 13% 

LGRUBBLE 21% 

BEDROCK 16% 

VFWSAND 4% 

FINE GRAVEL 8% 

SM.RUBBLE 24% 

COARSE GRAVEL 13% 



LAND USE DATABASE 

SUBSTRATE COMPOSITION OF B5 CHANNELS 

' SMRUBBLE 24% 

SM.BOUbDER 4% 

COARSE GRAVEL 30% ORWILT 6% 

VFGJSANB I 4 Oh 

FINE GRAVEL 16'% 

NUMBER OF SAMPLES = 5 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF B6 CHANNELS 

BEDROCK 27% 

SM.BOULDER 34% 

SAND 1% !f$! GRAVEL 1 % 

COARSE GRAVEL 6% 

SM.RUBBLE 13% 

LG.RUBBLE 18% 

NUMBER OF SAMPLES = 2 



LANDUSE DATABASE 

SUBSTRATE COMPOSITION OF B7 CHANNELS 

SMBOULDER 20% 

NUMBER OF SAMPLES = 4 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C1 CHANNELS 

COARSE GRAVEL 
LGRUBBLE 6% 

SM.BOULDER 
ORG/SILT 2% 

VFGISAND 15% 

FINE GRAVEL 23% 

NUMBER OF SAMPLES = 27 



LAN'D USE DATABASE 
SUBSTRATE COMPOSITION OF C1 .I CHANNELS 

NUMBER OF SAMPLES = 5 

SM.BBUWEW 8% 

SMRUBBE 36% 
BEDROCK 2% 

VFCYSAND 6% . 

FINE GRAVEL 7% 

COARSE GRAVEL. 21 % 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C1.4 CHANNELS 

FINE GRAVEL 33% 

COARSE 

ORG/SI LT 

GRAVEL 

10% 

NUMBER OF SAMPLES = 3 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C1.5 CHANNELS 

NUMBER OF SAMPLES = 1 

SM.RUBBL& 58% 

SM.BOULDER 5% 

BRG/SILT 5% 

VFG/SAND 5% 

FINE GRAVEL 10% 

COARSE GRAVEL 15% 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C1.6 CHANNELS 

COARSE GRAVEL 15% 

NUMBER OF SAMPLES = 1 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C2 CHANNELS 

NUMBER OF SAMPLES = 7 

BEDROCK 29% 
SMBOUDER 18% 

8R@SILT 1 % 

VFQSAND 4% 

FINE GRAVEL 5% 

COARSE GRAVEL 8% 

SM.RUBBLE 16% 



SM.BOULDER 15% 

LG.RUBBLE 1 

BEDROCK 18Oh 

SMRUBBLE 13% 

COARSE GRAVEL 3% 

FINE GRAVEL 15% VFG/SAND 27% 

LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C2.7 CHANNELS 

NUMBER OF SAMPLES = 2 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C3 CHANNELS 

COARSE GRAVEL 

FINE GRAVEL 1 gO/O 

NUMBER OF SAMPLES = 13 



27% 

BEDROCK 

COARSE GRAVEL 15% 



M.WUMSER 13% 

BEDROCK l2?? 

SM.RUBBLE 18% 
ORG/SILT 2% 

VFQSANB 4% 

FINE GRAVEL 15% 

COARSE GRAVEL 20% 

LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C3.3 CHANNELS 

NUMBER OF SAMPLES = 3 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C3.4 CHANNELS 

FINE GRAVEL 

ORG/SILT 3% 

NUMBER OF SAMPLES = 3 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C3.6 CHANNELS 

NUMBER OF SAMPLES = 1 

COARSE GRAVEL 

ORG/SIL 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF C5 CHANNELS 

DER 

FINE GR 

COARSE 

1 O/o 

'EL 

JBBLE 13% 

NUMBER OF SAMPLES = 6 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF D l  CHANNELS 

COARSE GRAVEL 13% 

NUMBER OF SAMPLES = 2 

FINE GRAVEL 1 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF D2 CHANNELS 

JLDER 

BEDROCK 43% 

VFG/SA?JD 1 % 

FINE GRAVEL 

COARSE GRAV 

3% 

'EL 

I 

NUMBER OF SAMPLES = 8 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF D3 CHANNELS 

SMBOULDER 36% 

NUMBER OF SAMPLES = 7 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF D4 CHANNELS 

NUMBER OF SAMPLES = 10 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF D5 CHANNELS 

COARSE GRAVEL 17% 

NUMBER OF SAMPLES = 3 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF D6 CHANNELS 

9 

NUMBER OF SAMPLES = 6 

LG.RUBBLE 2Wo 

SMRUBBLE 23% SM.BOULDER 13% 

ORG/SILT 2% 

VFGISAND 7% 

FINE GRAVEL 12% 
COARSE GRAVEL 23% 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF D7 CHANNELS 

NUMBER OF SAMPLES = 3 



LAND USE DATABASE 
SUBSTRATE COMPOSITION OF D8 CHANNELS 

COARSE GRAVEL 

FINE GRAVEL 10% 

NUMBER OF SAMPLES = 1 



The Alaska Department of Wsh and Game operates all  
of its public programs and activities free from 
discrimination on the basis of race, religion, color, 
national origin, sex, or handicap. Because the Alaska 
Depaxtment of Fish and Game receives federal funding. 
any' person who believes he or she has been 
dischhated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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